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Measuring the Velocity of Projectiles. 

That the Germans occupied themselves 
already more than forty years ago with direct 
measurement of the velocity of projectiles 
by means of the electric current, appears 
from a short description written by myself, 
which had entirely escaped my memory, and 
which I find again by accident in the Konitund 
Letterbode, published in Haarlem, Netherland, 
March 31, 1848. J add here the translation : 

‘* NEW APPLICATION OF ELECTRICITY IN 

CHRONOMETRY. 

‘* Leonhard, clock and watch maker, Ber- 
lin, Germany, has recently constructed a 
timepiece which surpasses all thus-far-con- 
structed clocks in accuracy, as it is intended 
to determine the time to within the ore- 
thousandth part of a second. It is intended 
for the artillery, to determine the velocity of 
cannon balls by the time they require to 
reach the target, which is placed upon a cer- 
tain definite distance (about 500 meters). <A 
very light hand revolves over a metallic face- 
plate, making one revolution in one second, 
being connected with a conical pendulum of 
peculiar construction, so as to regulate the 
motion, while the face-plate is at its circum- 
ference divided into 1,000 parts. The hand 
may be started at any moment and stopped 
suddenly, but it is evident that if this were 
done by hand it would be impossible to attain 
any accuracy; therefore, a galvanic circuit is 
established between the cannon, the target 
and the timepiece At the moment that the 
ball leaves the cannon the current is closed, 
and the hand started by means of an eleciro- 
magnet. When the ball perforates the tar- 
get, the current is interrupted, which stops 
the motion of the hand. The number of 
divisions passed over by the hand shows the 
tbousandthbs of a second that it took the ball 
to pass over the distance of 500 meters. The 
apparatus is enclosed in a strong box, easy 
of transportation, and costs nearly 3,000 
florins. “P. H. VAN DER WEYDE. 

** Licnhead, February, 1843.” 

I ought to add here, for the information of 
the readers of the ELECTRICAL REVIEW, that 
an improved apparatus of this day is in use 
at the Government test station of Sandy 
Hook, and used there for testing guns, pro- 
jeciiles, and various kinds of powder. The 
principle upon which it operates is quite dif- 
ferent, as it consists in a metallic perpen- 
dicular rod, which begins to fall at the mo- 
ment of firing, while at the instant the ball 
penetrates the target the interruption of the 
current causes the rod to receive the ingenta- 
tion by a steel point at its side, by which the 
time elapsed between the two periods is de- 
termined by the distance of the indentation 
from the starting point of the rod, because 
it is well known with what velocity a rod is 
falling at every moment of its downward 
course. This method is so correct that it is 
not necessary to place the target at any great 
distance. Ten to twenty feet is sufficient, as 
was proved by Mr. H. B. Sinclair, electrician 
U. 8. proving ground at Sandy Hook, and 
who kindly exhibited the apparatus last win- 





ter before: the New York Electrical Society, 
and made practical experiments with the 
same, to the intense gratification of the mem- 
bers, and this over the short distance allow- 
able in their regular place of meeting. 
V.D.w. | 


Multiplex Telephony. 
Editors of the Electrical Review. 

The great increase in the last few years in 
the number of telegraph and _ telephone 
wires running through our streets has stimu- 
lated inventors to try to find means of send- | 


ing several messages over one wire at the | 
In the case of the telegraph, | 


same time. 
this has been, in a measure, successfully ac- 


complished; but no practicable method has | 
as yet been presented to the public, by means | 


of which the same could be done with the 
telephone. 

The following is a simple method, by 
means of which an electrician of this city 
proposes to acccmplish this object. 

The simplest case, and the one best 
adapted to illustrate the method, is that of | 
connecting the telephone exchanges of two | 
cities: 


1, 2, 3, 4, 5, and 6 are large wires (see 


sketch) running from one exchange to the | 
If each of the wirers of the group | 
A be connected with 4, we have three inde- | 


other. 


pendent circuits. If, now, we connect each 
of the wires of the group A with 5, we have 
three more circuits, which, however, are not 
quite independent of the first three. 
of the wires of group A may also be con- 
nected with 6, giving three more circuits— 
nine in all. None of these circuits are inde 
pendent; 7. ¢., the entire current of electric 
ity will not in any case be entirely confined 
to one circuit. If, however, we make the 
resistance of the numbered wires very low, 


and that of the lettered wires very high, all | 


of these circuits become practically inde- 
pendent, and having nine circuits in six 
wires, we can transmit nine messages at one 


2. 
Group 
A. 


Excha 


Groups 
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time. If we had eight numbered wires we 
could transmit sixteen messages at one time. 

In general, if the number of numbered 
wires be represented by 2n, the number of 
messages that can be transmitted at one time 
is n*, and the number per wire is 


n 
2 


n> 
2n- 


or one-fourth as many as there are wires. 
Hence, it will be seen, that with 100 wires 
we could transmit 2,500 messages at one 
time. 

Each of the wires of one set, A or B, may 
also be connected with the earth, giving n 
more circuits. 

The case just described is the most simple, 
although it contains the principle on which 
similar systems may be elaborated for cities. 
The same principle might also be applied to 
telegraph lines. 


Each | 





There seems to be one objection to the sys- 
|tem, namely, the cost of the numbered wires 
| which must, in general, be quite long and 
| very heavy; but where the number of mes- 
sages required to be sent at one time is very 
large, the cost of plant is greatly decreased 
in proportion. Joun A. FINNEY. 

Baltimore, Md., Sept. 8 1885. 


——— 


An Electric Eel. 


“Any one who lifts that eel out of the 
| tank may have it,” said Eugene Blackford to 
|a crowd of persons who stood in New York’s 
Fulton Market before an open aquarium, 
| watching a large eel moving gracefully about 
in the water. It attracted attention because 
|it was not a common looking eel, such as 
|may be bobbed for any day at low tide in 
| Newtown Creek. A hardy-looking fisher- 
/man, who had probably caught many eels in 
his time, asked Mr. Blackford if he was in 
earnest, and being assured that the offer was 
made in good faith, he tucked up the sleeve 
of his pilot jacket and, after briefly explain- 
| ing to the crowd the precise manner in which 
an eel should be grasped to prevent it gliding 
through the fingers, he plunged his hand into 
the water to practically illustrate how the 
thing was done. He seized the eel very ar- 
tistically, but, with a sharp explosion of 
blasphemy, he let it go again before he had 
brought it to the surface. The eel swam 
around indifferently. It had evidently grown 
accustomed to such experiences. The fisher- 
men followed it with his eyes. ‘It stung 
me bad,” was the only explanation he cared 
to offer to the wondering spectators. Just 
‘then a whistling boy came up, and looked at 
the eel because the others were looking at it 
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‘*T don’t see anything uncommon in him,” 
he said, contemptuously. ‘‘I’ve ketched 
bigger ones than that.” 

“Say, Bob,” said the fisherman, struck 
with an idea, “pick that eel out of the tank 
and follow me down South street with it, 
and I'll give you a quarter.” 

Without stopping to make any inquiries 
as to the legitimacy of the offer, the inde- 
pendent lad grasped the eel. He liberated it 
immediately, and uttered a yell that brought 
in the policeman who twirls his club just 
outside the fish market, to see what the mat- 
ter was. 

Later in the day many persons touched the 
eel and tested its curious powers. After the 
contact some shrieked, some laughed, and 
some looked frightened, but nune essayed to 
meddle with it a second time. New comers 
continued to touch it, until Mr. Blackford, 





fearful that its vitality might be exhausted, 








NEW 


THe WESTERN ELeEcTRIC CoMPANY’S 
ANNUNCIATOR. 


put it into a high, closed tank, and pasted 
this legend on the glass: ‘‘Gymnotus, or elec- 
tric eel.” The tank contained several ‘ hell- 
benders,” and the eel shocked them very 
much, and caused them to spring around in 
the liveliest manner. It was given to Fish 
Commissioner Blackford by Mr. Donald 
Burns, of 117 Roosevelt street, who received 
it from the Amazon river. Captain Bears 
brought it with him in the steamship Finance. 
It is rather a handsome creature, and a great 
point in its favor is that it keeps its mouth 
always shut, except at meal times, and seems 
to breathe through two rows of holes on its 
head and neck. It is about 21¢ feet long, 
and rather disproportionately thick. It has 
a heavy fin, like the keel of a boat, running 
along the belly the entire length of the body. 
The throat is of orange color, and the head, 
though short and clumsy, is ornamented with 
two little flaps that look like ears. It canad- 
minister an electric shock as powerful as that 
of a small battery. A man touched it witha 
steel fish knife, and he felt the shock as forci- 
bly as if he had touched it with his bare fin- 
gers. 





--_-——__ 
A New and Reliable Annunciator. 


The Western Electric Company is just in- 
troducing a new annunciator for which they 
expect large sales. It indicates by dropping 
a slide instead of turning a needle or drop- 
ping a shutter as in the annunciators in 
general use. It requires no adjustment 
and therefore cannot get out of adjustment. 
It is very neat in appearance, and we under- 
stand that the price of it puts it in competi- 
tor with any in the market.. The annuncia- 
tor made for four numbers is illustrated in 


this edition. 
—_—_——_,>+ 


— Mr. B. F. Van Dyke, of Philadel- 
phia, will represent the Schuyler Electric 
Light Company in that city. Mr. Van 
Dyke, who is a capable and energetic gentle- 
man, will do good work for his company in 
his territory. His headquarters are at 914 
Walnut street, 
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Meeting of the National Electric Light 
Association. 

However skillful the mechanician, he may 
reasonably hope to gain something by a com- 
parison of work with his fellows. The one 
may have found a simple means of perform- 
ing what before was a difficult operation, 
and the other hit upon a plan reducing the 
cost of operation. Let them come together 
and exchange ideas, and it is readily seen 
that both will be benetited. This compari. 
son of work is of the most importance where 
new processes are in course of development. 
Seeing this, the electric-lighting fraternity 
have at last bestirred themselves, and formed 
an organization for mutual advantage and 
instruction. This organization, called the 
National Electric Light Association, met last 
week at the Union Square Hotel, New York 
city, and the three days’ sitting of the con- 
vention brought out much that is interesting 
to the general public and a great deal that is 
of importance to those engaged in operating 
electric-lighting plants. The most important 
papers and addresses were upon the advan- 
tages of electricity as an illuminant, proper 
construction and arrangement of engines and 
boilers, incandescent lighting, past and pres. 
ent, tower system of electric lighting, and 
underground wires. 

The value and necessity of comparison of 
processes was clearly illustrated at many 
points in the discussions. Allowing for the 
difference in price of coal in one section of 
the country and another, some were found to 
be paying twice, and in one case—a plant in 
lowa—nearly four times as much for the 
maintenance of 2,000 candle-power arc lights 
as others. This disparity in cost was shown 
to come from the use of engines not fitted for 
the work, or from bad arrangement of grates 
and boilers. It was shown that shafting is a 
great waste of power in an electric-light ma- 
chine, and the use of countershafting a posi- 
tive waste of money. Those plants give the 
best satisfaction, and are most economical, 
in which the engines and dynamos are 
coupled up directly. A curious fact was 
brought out during the meeting concerning 
the effect of the introduction of electric 
lighting upon the business of the gas com- 
panies. It would naturally be supposed 
that, when the electric light came to be gen 
erally used in the streets and offices of a 
town, there would be a relative diminution 
in the demand for gas. Yet the contrary, it 
seems, is the case. It was testified to in the 
convention, and confirmed on all sides, that 
wherever the electric light was introduced 
the gas companies greatly increased their 
business. This phenomenon is thus ac- 
counted for: The public get accustomed to 
more light, and therefore use more gas burn- 
ers. Stores and show-windows where gas is 
used look dim and dingy near others lighted 
with electricity, by reason of the contrast, 
and this appearance can only be rectified by 
turning on more burners. 

In the paper on tower-lighting, the author 
scarcely maintained his point that it was 
more efficient than pole-lighting for the 
illumination of cities, though it seems to 
have some advantages, notably that of being 
less trying to the eyes. He cited the case of 
the lighting of Detroit, Mich., by a system 
of iron towers and masts, similar to those 
in use in Union and Madison Squares in 
New York city. The area to be lighted is 
104g square miles. The system comprised 
90 skeleton iron towers, being for the most 
part 150 feet in height. In the thickly popu 
lated districts these towers are placed in the 
form of triangles, something less than a 
fifth of a mile apart, while in the outskirts 
of the city they are half a mileapart. There 
are nearly four hundred 2,000 candle-power 
voltaic are lights in all, and so thoroughly 
was the city illuminated by these last year, 
and so satisfactorily, that the citizens, so the 
author said, demanded the renewal of the 
electric-light company’s contract for the 
coming year. 

The cost to the city of Detroit is, it seems, 
more than double what it was with gas, but 
the electiic-light people insist that the city is 
furnished with more than twice as much 
light as formerly ; and, whether this is so or 
not, the city inferentially shows its apprecia- 





tion of electric lighting by its renewal of the 
contract, though there is reason to believe 
that even more satisfaction would be given 
by the use of the ordinary pole lighting, 
such as is in use in Broadway, Fifth Avenue, 
and other New York streets. 

The paper on underground wires, though 
the last to be read, is perhaps of the most 
interest to the general public, owing to the 
present controversy and complication. The 
author began with something like a eulogy 
of a certain telegraph company, which has 
net particularly attracted a\tention for broad- 
ness of policy or for commendable practices. 
This company, according to the author, 
began burying its wires ten years ago, but 
recently it has been discovered that the 
gutta-percha insulation of its line has been 
destroyed by the effects of the steam-heating 
pipes, and it has been abandoned. The 
system used was that in vogue in England 
—the simple drawing of gutta-percha cables 
through ordinary gas pipe. 

In the opinion of the author, and he has 
had an extensive practical experience in such 
matters, the sinking of the arc-light wires is 
an exceedingly difficult problem, which will 
require much thought and many dollars to 
solve. He said: ‘‘So far as the arc-light 
companies are concerned, the present move 
ment is well timed, as reconstruction would 
have to be begun in any event. The present 
lines are not of a permanent character, and 
the insulation is not in the bestcondition. I 
believe that the subway commission will 
prepare a plan for the accommodation of all 
services, and that when it is carried out, all 
companies can by lease or purchase obtain 
perpetual rights in such subways. No 
system will be approved that is not suffi- 
ciently comprehensive to meet the demands 
of all classes of service.” But later on in 
the paper the problem of burying the arc- 
light wires appeared not to be so difficult 
after all, for the author described a system 
of underground conduits now in use in 
Chicago, in which these arc wires work well 
along with telephone and telegraph wires. 
This conduit, he said, is made of concrete, 
the result of mixing asphaltum and silex, 
and is moulded and at the same time ham- 
mered into lengths of about three and a 
half feet, through which are formed at the 
same time longitudinal ducts, the whole 
looking not unlike a tubular boiler. One 
end is provided with a flange to allow for 
the secure joining of the section; being 
cemented with the same material of which 
they are made—applied hot. Manholes are 
arranged at the intersections of the streets for 
renewing and repairing. 

Perhaps this Chicago line, though entirely 
successful thus far, should be regarded as a 
makeshift, rather than as a permanent con- 
struction. For it is not yet known, as the 
author inferentially admitted, whether or no 
it would withstand the test of time as well 
as it withstood the government test of 5,500 
pounds crushing strain per inch.—Scientzfic 
American, 
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Suit Over the Duplex System of 
Telegraphy. 

Quite a formidable array of lawyers and 
electricians confronted Judge Wallace in the 
United States Circuit Court one morning 
last week when argument was opened in the 
injunction suit brought by the Western 
Union Telegraph Company to restrain the 
Baltimore & Ohio Telegraph Company from 
the further use of the duplex system of 
telegraphy which is claimed to be the exclu 
sive property of the Western Union under 
the original patent of Joseph B. Stearns and 
its subsequent reissues direct to the Western 
Union Company. 

The court room was transformed into a 
temporary operating room, and during the 
course of the proceedings the learned Judge 
descended from the bench on several occa- 
sions to inspect the mechanical appliances in 
connection with the explanations of experts 
and arguments of counsel. In the legal con- 
duct of the case the Western Union Tele- 
graph Company was represented by Edward 
N. Dickerson, Gen. Samuel A. Duncan and 
C. L. Buckingham, and the Baltimore & 
Ohio Telegraph Company by Edward R. 








Bacon, Grosvenor P. Lowery, Frederick H. 
Betts, Rockwell Kent and J. E. Hindon 
Hyde. 

A formal demurrer on the part of the 
Baltimore & Ohio Company was denied by 
the Court. Voluminous documentary evi- 
dence on both sides was then submitted, and 
argument commenced. The day was chiefly 
devoted to elaborate explanations, by the 
aid of the wires and instruments which had 
been taken into court, of the nature and 
operation of the duplex system of teleg- 
raphy to the use of which the Western 
Union claims exclusive right. It appeared 
in evidence that when the telegraph system 
of Professor Morse was first put in opera- 
tion between Baltimore and Washington in 
1844, two line of wires were used; one for 
transmitting from Baltimore to Washington, 
and the other for transmitting from Wash- 
ington to Baltimore. Each line wire, or 
circuit, was independent, and was provided 
with a battery and key at its sending end, 
and an electro magnet and armature, which 
constituted the essential parts of the receiv- 
ing instrument at iis receiving end. In 
1845 Ezra Cornell invented the ‘‘open circuit 
system,” by which one of these line wires 
was dispensed with. In 1848 the system 
was introduced into Germany, and after- 
ward into other European countries, and 
upon it were based the improvements in 
double transmission, or duplex and quad. 
ruplex telegraphy now in use. In order to 
overcome the obvious imperfections of the 
early system, successful inventions were 
made by Dr. Gintl, of Austria, ia 1853, and 
by Professor Frischen, of Hanover, in 1854. 
Subsequent improvements were also made 
but all of them were based upon the same 
general principle as those of Gintl and 
Frischen, until the year 1872, when Mr. 
Joseph B. Stearns, of Boston, patented a 
new and very valuable invention to pr. vot 
the effect upon the relay at the sending 
station of the return current due to the 
static induction of the line, and which con- 
sisted in connecting a condenser with any 
transmitting apparatus. This patent was 
acquired by the Western Union Company in 
January 1873, and in February of the same 
year was re-issued to that company. Nine 
years afterward, namely, in February, 1882, 
the company secured a other re-issue of 
what they claimed to be the same patent, 
but in three divisions, making nine separate 
claims. Counsel for the Western Union 
Company presented affidavits of Louis N 
Kirschbaum, formerly an operator in the 
Baltimore & Ohio office, Moses G. Farmer, 
electrical engineer, Henry CU. Townsend, 
who was assistant examiner in the Patent 
Office in 1872 ; Dr. Norvin Green, president, 
and Gen. T. T. Eckert, general manager of 
the Western Union; Alfred 8. Brown, gen- 
eral superintendent of the Mutual Union 
Telegraph Company ; Gerritt Smith, Fred. 
O. Nourse, and other employees of the 
Western Union Company ; all in support of 
that company’s claim, to the effect, in brief, 
that the Stearn’s invention is the only success- 
ful duplex apparatus now in use; that the 
right of the Western Union to its exclusive 
use has never been disputed or infringed 
upon by any other telegraph company, save 
the Baltimore & Ohio, and the re-issue of the 
patent of 1882 contained no new or vital 
principle not included in the original inven- 
tion us patented 1872. Dr. Green complains 
thut the appropriations of this duplex system 
by the Baltimore & Ohio has enabled that 
company to give the public lower rates on 
messages, and that this operates to reduce 
the profits of the Western Union. Accord- 
ingly, appeal is made to the Court for an 
order compelling the Baltimore & Ohio to 
discontinue the use of the duplex apparatus 
on all its lines, wherever employed, through- 
out the country. 

An elaborate answer to this plea has been 
put in by the Baltimore & Ohio Company, 
supported by sworn statements of D. H. 
Bates, president and general macager of that 
company; Frank L. Pope, of New York, 
electrical engineer; Frank L. Freeman, 
electrical expert, of Washington; Charles R. 
Cross, Professor of Mechanical Engineering 
in the Massachusetts Institute of Technology; 





Charles F. Chandler, Lecturer on Electricity 
and Professor of Chemistry in the New 
York School of Mines, Collegeof Physicians 
and C. Jege of Pharmacy ; Arthur W. Wright, 
Professor of Physics in Yale College; Henry 
B. Renwick, Civil and Mechanical Engineer ; 
Chas. Cuttriss, Chief Electrician of the Com- 
mercial Cable Company; John Rapieff, for- 
merly electrician for the Russian Govern- 
ment; Joseph W. Larish, manager of the 
Baltimore & Ohio Company's system of 
wires; William Mayer, Jun., electrician of 
that company, together with o'her testimony 
all going to show that there is no substantial 
foundation for the exclusive slaim set up by 
the Western Union Company. 

In his sworn statemen' Mr. Bates makes a 
general answer to all the allegations in the 
several affidavits comprised in the plaintifi’s 
case, and gives specific explanations and 
denials to many of them based on his long 
connection and experience with telegraph 
companies, and his personal knowledge of 
the history and practical operation of the 
duplex apparatus. It is held on behalf of 
the Baltimore & Ohio Company that the re- 
issue of the patent in 1882 was invalid, in 
that it was not a re-issue of an original 
patent, but the issuance of three new and 
separate patents covering nine claims, and 
including other inventions known to the art 
of telegraphy within the ten years interven- 
ing since the original patent was granted for 
one and only one invention ; this broadened 
the claim so much as to make the last re-issue 
under the established rules utterly invalid. 
In addition to this legal point, the Baltimore 
& Ohio Company’s expert testimony asserts 
that the use of the condenser as limited to 
one station was anticipated by Prof. Varley, 
of England, who employed the same thing 
precisely to submarine telegraphy. 

Much reliance is placed on the specific tes- 
timony' of Prof. Freeman, who was chief 
examiner of the Patent Office at Washington, 
when application w.s made for the last re- 
issue of the original patent, which was grant- 
ed just prior to the decision of the Supreme 
Court of the United States, in the case of 
Miller vs. The Bridgeport Brass Company, 
wherein the court held conclusively that a re- 
issued patent which was broader than the 
original was invalid. When Stearns made 
his original application in 1872 he claimed 
the use of a condenser at one station only, 
but before the patent issued be canceled 
that claim and substituted the words ‘‘at 
each station.” When the Western Union 
Company obtained the re issued patent in 
1882, ten years later, they left out these 
words, and the Baltimore & Ohio now claim 
that by leaving out these three words the 
Western Union opened the door to a free use 
of the invention as Varley’s combination of 
1859 above referred to is precisely what is 
now used by the Baltimore & Ohio Com- 
pany. 

The case has been submitted and the deci- 
sion reserved. 





sli eee. 

«*s The Brooklyn commissioners have 
adopted the underground plan submitted by 
W. D. Sargent, general manager of the New 
York and New Jersey Telephone Company. 
The work will cost this company and the 
Western Union Telegraph Company (the 
wires of these two companies occupying the 
same conduit) at least $20,000. In the trench 
that will be dug is to be placed a wooden 
box capable of holding 1,000 wires. These 
will be massed in cables probably of 100 
wires each. Space is to be reserved for the 
wires of the Fire and Police Departments 
(though the city authorities have not yet ap- 
propriated the money for putting them under- 
ground), the commissioners making that 
reservation one of the conditions of their 
approval. If the commissioners grant the 
two companies a permit to begin next week, 
contracts would have to be made for the 
lumber and the cables, and at least a month 
must then elapse before the work of opening 
the streets for the wires would begin. 

«*, Satisfactory trials of long distance 
telephony have recently been carried out in 
Hungary between the towns of Csorna, 
Gallya, and Hereny, a distance of 110.36 
miles, 
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The Daft Electric Motor. 


We give an illustration of the Daft Elec- 
tric Motor, with which private experiments 
have been made within the last few days, on 
the Ninth avenue Elevated Railroad tracks, 
between Fourteenth and Fifty-ninth streets, 
this city. The question of the practicability 
and economy of substituting electricity for 
steam is one of much interest to the elevated 
roads, and the officials are carefully watching 
the work of Mr. Daft’s invention during these 
trials. The electric circuit is made from the 
dynamo to the central rail, through the col- 
lector to the motor, thence to the wheels and 
rails, and back to the dynamo. This com- 
pany have laid their third rail upon the 
Ninth avenue line, commencing at Four- 
teenth street. The rail is insulated by the 


out which breaks the circuit when the cur. 
rent reaches a certain strength, at the same 
time ringing a bell at the central station, 
warning the engineer at the central station 
that there is trouble on the road. 

The reversing-gear is simply four brushes 
connected by suitable links, so that a move- 
ment in one direction applies one pair of 
brushes, while a movement in the other ap- 
plies the opposite pair. Inthe motor ‘ Ben- 
| jamin Franklin” the ordinary band-brake is 
employed. 

The public experiments are announced for 
| an early day, at which time some opinion of 
| the efficiency of this motor may be given. 
It is to be hoped that Mr. Daft will not neg- 
lect to have present at his public trials, men 
capable, in a technical and practical sense, 








Daft Patent Insulator, which prevents water | of rendering a reliable and authoritative de- 
from making a connection from rail to | Cision as to the merits of his invention. 

sleeper, thus insuring a good insulation. | ee | 
The road is further equipped by completing | A Voltaic Cell with a Solid Electrolyte. | 





force was also diminished, until, when there | came a subdued whirr and a current of air. 
was no free sulpbur at all, the cell failed to| Then he put out his hand to investigate. 
produce the smallest measurable current. | There was a sutdued snap, and he drew it 
It occurred to me that the sulphur owed its | back with three fingers cut half off. While 
efficacy to the fact that it formed a film of the clerks were binding up his wounds pre- 
silver plate by direct combination. I there-| vious to starting him off for the family 
fore made a cell thus: A thin layer of copper | doctor, they explained that the thing which 
sulphide was spread upon a copper plate and | he saw was an electro-motor, while the part 
compressed into a compact mass against a | that he felt, but hadn’t seen, was an eighteen- 
surface of polished steel. A layer of silver | inch fan, making 2,200 revolutions a minute. 
sulphide was then spread upon the copper |The broker went home with his curiosity 
sulphide, and the cell was completed by | satisfied, and the clerks decorated the machine 
pressing asilver plate upon the silver sul-| with a huge placard, ‘‘ Hands off!” There 
phide. The current which this cell produced | are now over fifty of these fans in use in the 
through the shunted galvanometer was con- | downtown district alone, the stock exchange 
siderably stronger than that generated by the and most of the leading banking houses 
cell first described; but still the result was| having them. The rent for a machine is $15 
not quite satisfactory, and there seemed to | a summer, and they are run by the current 
be indications of short-circuiting, which I | which supplies the lamps at night, a fan and 


| thought might possibly be due to the pene- | a lamp requiring the same amount of power, 


tration of particles of copper sulphide | the cost of either being 14 cents per hour. 
through the layer of silversulphide. The|The fans can also be bought outright. A 





the electrical contacts at the joints of the | 


outer rails, 


I believe that there bas never hitherto 


At the end of this line the com- | been made a voltaic cell with a solid electro- 
pany have located their central station. | 
They have placed in position a large engine, | 


lyte which was capable of generating the 
smallest sensible current—at least at ordinary 


silver plate was therefore removed from 
the cell, and having been brushed over with 
| a weak solution of sulphur in bisulphide of 
‘carbon, it was heated over a gas flame, and 


| large one will create a current of air that can 


be felt at a distance of fifty feet. They are 


| made of two kinds of material, metal and 
fiber. 


The latter is not as durable, but it 
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Two Views or Tae Darr Motor Now BEING TESTED ON THE NINTH AVENUE ELEVATED RAILROAD, NEW YORK. 


with the necessary boilers and shafting. | temperatures. 
Two fifty-horse-power Daft dynamus are| that when warm glass was placed between | continuous coating of sulphide. 


Sir William Thomson found 


; soon became covered with a uniform and 
The heat- 


now in position, and later a third will be | plates of zinc and copper, the existence of | ing was continued until all the free sulphur 


erected to relieve the others, in case of acci- 
dent. The wires are carried from the 
station to the rails through the streets upon 
poles. 

The connection with the middle rail is 
made by means of a heavy bronze wheel 14 
inches in diameter. This being fastened to 
an arm, may be raised or lowered, thus allow- 
ing discontinuities in the central rail, of 
which there are several in the Ninth avenue 
line, to be safely passed. The wiring is all 
underneath the frame and is enclosed in 
wooden sheathing. The device for control- 
ling the motor is placed at the end of the 
cab This is a device of sliding contacts 
worked by a handle similar to the throttle in 
the locomotive cab, which raises or lowers 
the resistance in the field-magnet circuit, 
thus varying the amount of current and 
consequently the strength of field and speed 
of motor. There is also a complete cut-out 
in circuit. The motor is thus under control; 
it being possible to run fast or slow. The 
motor may be stopped either by the cut-out, 
or by lifting the contact wheel. The system 
is further provided with an automatic cut- 





| an electromotive force was indicated by an 


electrometer in connection with the metals, 
and Profs. Ayrton and Perry extended the 
observation to the cases of paraffin wax, gut- 
ta-percha, india-rubber and shellac. Lut it 
is needlessto say that with electrolytes of 
such enormous resistance no current could be 
generated of sufficient strength to be de- 
tected by any galvanometer, however deli 
cate. On June 27 I exhibited to the Physical 
Society a little cell consisting of plates of 
of silver and copper, between which was con- 


tained a mixture of one part of copper sul- | 


phide with five of sulphur. When this cell 
was connected with a reflecting galvanome- 
ter it produced a current by which the spot 
of light was at once deflected off the scale, 
copper being the positive pole. T.e electro- 
motive force was found to be .07 volt, and 
the internal resistance 6,537 ohms. The cur- 
rent, therefore, though far more than merely 
sensible, was small. Attempts were made 
to reduce the internal resistance by dimin- 
ishing the proportion of sulphur contained 
in the mixture, but it appeared that as the 
sulphur was diminished the electromotive 


| was evaporated. When the cell was recon- 
structed with this prepared plate, it produced 
| a current of 6,890 micro-amperes through an 
external resistance of .2 ohm, and was able 
to deflect the pivoted needle of an ordinary 
coarse galvanometer. The dimensions of 
| the cell are as follows: The copper and si] ver 
| Plates measure 2} inches by 2 inches; the 
thickness of the two layers of sulphide 
| (strongly compressed) is about 1-20 in.; the 
E.M.F. is .053 volt, and the internal resist. 
pon is therefore about 7 ohms. This cell 
seems to be exactly analogous in its action to 
a Daniell cell in which plates of copper and 
zinc are immersed in solutions of copper 
sulphate and zinc sulphate. Silver is proba- 
bly the best (or only) possible metal for the 
positive plate, but some other metal might, 
perhaps, be substituted for the copper with 
advantage.—Shelford Bidwell, in Nature. 
————_ o@>-..-—- 
Electric Fans. 

“What is this?” asked a broker, as he 
sauntered into a Wall street banking house 
on Saturday and fixed his inquiring gaze on 


f 





a curious little machine from which there’ 


isn’t so hard on the fingers of the inquisitive 
spectator. 
——— _>e—____ 

»*, The Kennebec Journal says that the 
employes of the telephone company in 
Augusta were engaged in dismantling tele- 
phones Tuesday. About twenty were re- 
moved at the request of subscribers, and it is 
thought that about forty will come out in all. 
Some who signed the petition asking for the 
removing of their telephores have taken back 
tracks, and ordered that the instruments re- 
main. The less the number of instruments, 
the less the value of the telephone service; 
and some subscribers, who would otherwise 
continue, are ordering out their instruments, 
thinking an impairment of the service will 
result from the removal of so many instru- 
ments. There are many, however, who find 
the telephone a necessity and will not do 
without it, let the cost be what it may. In 
the case of grocerymen and the traders 
generally, if one retains his telephone, it 
influences others not to dispense with their 
wires, as the telephone gives an advantage 
in taking orders. We have no doubt but 
that all the discontinued subscribers will 
soon return to the telephone, and the result 
will be an increase instead of a decrease. 
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Messrs. Edison and Gilliland are reported 
tohave formed an alliance, and will move to 
Florica, open a laboratory, and proceed to 
investigate ail that is known and unknown 
concerning electricity. They will make a 
strong team, 





The editorial we publish on our second 
page, taken from the Scient fie American, is 
an indication of the interest taken by the 
leading technical j-urnals in the National 
Electric Light Association. It should be 
read by all who are interested in the success 
of the association and in electric lighting in 
general, 





The Telegraphic Time Company, of this 
city, have just issued an attractive ‘ Pros- 
pectus,” which is profusely illustrated with 
cuts of their electric time pieces. The ad- 


vantages of electric time, and the methods of 
furnishing the system are plainly stated in 
the prospectus. 





The U. S. Signal Service has been for some 
time considering the advisability of connect- 
ing the lighthouses on Martha’s Vineyard 
and Nantucket with the mainland by cable, 
and since their decision to take that step the 
manufacturers and dealers in that kind of 
goods have been doing some close figuring 
on the specifications furnished by the Gov- 
ernment. The contract, which has just been 
awarded to the Western Electric Company, 
will require about 24 miles of submarine 
cable. 





THE TELEPHONE CONVENTION. 

The seventh annual meeting of the 
National Telephone Exchange Association, 
has been in session in Providence during 
the past week. A full report of the pro- 
ceedings will be found in our news columns, 
The convention was welcomed in a felici- 
tous and appropriate speech by ex-Gov. 
Howard, President of the Rhode Island 
Telephone Company, which called forth a 
response from the President of the Associa- 
tion, Morris F. Tyler, Esq., of New Haven. 
With these preliminaries settled, the conven- 
tion got down to work, listened to reports 
from several committees, and discussed 
them. The presentation of such reports, 
and their thorough discussion, affording an 
opportunity for a free interchange of ideas, 
cannot but result in good, especially as al) 
proceedings are to be put into print for sub- 
sequent perusal. We note with pleasure that 
the association has decided that its Secretary 
shall be sufficiently compensated to warrant 
his giving a liberal share of his time and 
effort to its service, chiefly in the direction 
of obtaining statistical and other informa- 
tion likely to be of value. We commend to 
our readers a very careful perusal of our 
report of the convention’s proceedings in 
this issue, as from it, better than from any- 
thing we can say, they will derive an ade- 
quate idea of its importance. It is ncedless 
to say that the resident telephone men left 
nothing to be desired in the way of hospi- 
tahty. Rhode Island is small, but very large- 
hearted. cor a: 





THE ‘*“‘ VILLAGE SYSTEM” OF TELE- 
PHONY. 

It isa question of no little moment with 
telephone companies, What shall be done 
with small exchanges? 

All know, from experience, that it does 
not pay, at least, directly, to hire an operator 
and maintain an exchange of less than fifty 
subscribers at prices people in village places 
can affurd to pay. On the other hand the 
small exchanges are, in a sense, feeders to 
larger exchanges, making the telephone in 
cities still more necessary to parties carrying 
on business with suburban towns. 

The extra territorial business is also largely 
made up of connections from small to larger 
exchanges. : 

To meet the want in these small exchanges, 
Mr. Gilliland, of the American Bell Co., has 
invented and developed what is called the 
‘*Village System,” and by great exertion on 
his part, and also on the part of General 
Manager Keller and Electrician I. H. Farn- 
ham of the New England Co., the work of 
constructing instruments and establishing a 
system, bas been pushed to completion in 
season for the examination of the Telephone 
Convention. 

The system now in operation is located at 
the wealtby hittle village of Leicester, Mass., 
six miles west of the city of Worcester. 
The system now covers twelve subscribers, 
and may be extended to any number less 
than fifty. 

The plan in general is to run a series of 
lines through the town on poles or otherwise 
(poles are wholly used in this case), and lead- 
ing all of the lines by means of asmall cable 
into each subscriber’s place, and providing 
him with an instrument by which he can 
easily connect him-elf at pleasure with any 
of the lines of the series, thereby having 
access to any subscriber without the inter- 
vention of an operator or central office. 

It’s a fact thoroughly impressed on tele- 
phone men, that instruments for use of the 
general public must be very simple, strong 
and easily operated, or they will inevitably 





be improperly worked, left in a wrong con- 
dition or broken. Mr. Gilliland has very 
happily supplied the instrument to fill this 
necessity. While there is, of course, consider- 
able of an operation for the instrument to 
perform, it can be operated by the dullest 
subscriber, and cannot be left so as to 
interfere with other subscribers when not 
in use. 

The instrument includes crank magneto, 
battery box and special switch, all combined 
on a back board. The woodwork is of 
cherry, and the top of the instrument forms 
a convenient desk. The present instruments 
are intended for eight lines, or any number 
less. 

In front of the desk is placed eight knobs 
lettered from A to H. The subscriber's bell 
magnet always remains in its particular line, 
but the telephone, transmitter and generator 
are connected with any line by simply push- 
ing in the proper knob. In this way the 
subscriber is enabled to call either sub- 
scriber on any of the lines, and converse 
direct. The two lines are not connected, but 
the instrument is looped into the desired 
line. Now, some of the beauties of the 
mechanical construction of the new instru- 
ment are: 

1st. If a subscriber should for any reason 
push in a second knob, the first one will 
snap out; in other words, but one knob can 
be pushed in at a time, for when ano her is 
pressed the first returns to its normal posi- 
tion. 

2d. When the telephone is replaced on the 
hook the knob comes out so tht the sub- 
scriber’s instrument cannot be left in circuit. 
Placing the telephone on the hook also opens 
the local battery circuit. 

An incidental advantage to the subscriber 
is seen in the fact that when he may be 
talking on another line he may be called on 
his own line. 

In the switch the springs are arranged in 
pairs and connected one with the incoming 
and the mate with the outgoing wire ; nor- 
mally the springs rest on one and the same 
metal plate, thus allowing the circuit to pass 
through. 

When, however, the knob is pushed in 
this plate is carried back out of range, and 
instead of it, two smaller plates come under 
the springs; these small plates forming 
terminals of the subscriber’s instruments (ex- 
cepting his bell). The arrangement whereby 
but one button can be pressed at a time is 
very simple, and sure to act properly. 

It is found convenient to run open lines on 
poles, and enter subscriber’s places by short 
cables from nearest pole. Mr. Gilliland 
has furnished a special arm for use where 
cable is to be connected by means of this arm. 
The wires can be ‘‘dead ended” without 
strain, and at the same time the insulator 
connects the line wire with insulated wires 
leading through the arm to the cable box ; 
the box is made of cast iron, small and neat 
and closes water-tight by rubber packing. 
This is also designed especially for the vil- 
lage system, which, altogether is very com- 
plete. 





SUBWAY PERPLEXITIES. 

The Subway Commission is at work in 
earnest. Its rooms on Twenty-third street 
are the resort of a host of persons interested 
in an endless variely of underground systems, 
and the tables, chairs and floors are littered 
with models and samples. Of these, the 
best that can be said is that they are all 
interesting, and that many are ingenious; 
but it must be added that not one of them, as 
yet, has shown that it has the qualities essen- 
tial to success. As the commission interprets 
the law, the absolute prerequisite is an 
inclusive system—oue which will provide for 
all descriptions of electric wires, carrying all 
varieties of currents, without the possibility 
of interference the one with the other. Out 
of the great number of systems, good, bad 
and indifferent, which have been and will be 
presented for their consideration, the com- 
mission feels called upon to select one which 
will fulfill these necessary requirements, and, 
having made such selection, it must adopt it 
and cause it to be constructed. 

The members of the commission are all 





new to the underground problem, and it is 
no discredit to them to say that they are, as 
yet, uninstructed concerning it. They are 
listening patien ly and attentively to the 
claims and explanations of rival inventors, 
but they have to bear in mind that, in every 
case, self-interest lies at the bottom of all de- 
scriptions and assertions. The fact is to be 
borne in mind that nowhere in the world is 
there in successful operation the thing which 
the commission feels called upon either to 
find or to ‘‘ devise or cause to be devised ”— 
é. ¢., an inclusive system which will success- 
fully carry all manner and kinds of cur- 
rents, with provision for use of any one 
of them at any point. and this view of 
the case very naturally makes the com- 
mission pause, and leads them to feel 
that everything must be done with extreme 
deliberation and caution. The expense, de- 
lay and trouble which would result from any 
mistake growing out of hasty action, are 
alone sufficient to deter the commission from 
taking any decisive steps until both the 
electrical and commercial success of the 
proposed ‘‘system” is assured beyond per- 
adventure. 

There is but one way in which this assur- 
ance can be got. The representatives of 
the several schemes assert that their respect- 
ive ‘‘systems ” are equal to all requirements. 
It is very certain that the majority of them 
are mistaken, honestly, no doubt, but never- 
theless, mistaken. By calling upon disin- 
terested experts for information and advice, 
it is easy for the commission to determine 
which of the ‘‘systems” give promise of 
standing the test of actual service, for this 1s 
too important and serious a matter to be de- 
cided upon the basis either of theory or of 
laboratory experiment. It is claimed for 
each of the rival underground ‘‘ systems” 
that it, and it alone, can fill the bill. But 
talk is not proof. 

Let the commission, when it has madea 
selection, call upon the parties to put down 
two or three miles of their ‘‘ system,” ex- 
actly as they purpose building it, equip it 
with all manner of wires, and to test it with 
all these in use at once during a reasonable 
length of time; final adoption to be depend- 
ent upon its successful operation. Such an 
experimental piece might be put into one of 
the principal streets so that it would come 
into actual use should the result warrant its 
adoption. Less than this the commission 
cannot afford to ask, for a very grave re- 
sponsibility rests upon them, one whose im- 
portance they fully appreciate. 








TELEPHONE CONVENTION NOTES. 


The exhibi1ion made by the American 
Electrical Works, of Providence was par- 
ticularly fine and interesting, and consisted 
of everything that the telephone man could 
possibly need in his work. — Messrs. Phillips, 
Sawyer and Angcll, of this company, were 
constantly present, and aided very materially 
in making the visitors feel at home. 

The ride down the hay in the steamer 
Philadelphia, furnished free to the visitors, 
with the compliments of the Providence 
Telephone Company, was a very successful 
and enjoyable event. The Providence Com- 
pany proved themselves royal entertainers 
on this occasion, and set out a collation that 
will ever be remembered by the ‘“ hungry 
and thirsty ” telephone men. 

The Western Electric Company were pres- 
ent in strong force, and exhibited in parlor 5 
samples of the Patterson cable, chiefly as it 
is used in underground work. The Dorsett 
conduit, the Washington method and the 
Brooklyn method were all shown. The 
rn ca is represented by Vice-President 
Barton, Manager H. Thayer, Frank Harring- 
ton and C. A. Rolfe. 

The Okonite Company, represented by Mr. 
Candee, have a good exbibit of their insu- 
lated wires and cables. Their exhibit was 
examined by many of the interested mem- 
bers present. 

In the parlor occupied by the American 
Bell Telephone Company one of Hunning’s 
loud-speaking telephones was placed, and 
connected with the New York and Boston 
line, and many availed themselves of the op- 
portunity to talk to those cities. The line 
worked very satisfactorily. 

E. Baker Welch, of Cambridge, Mass., ex- 
hibited an individual call sy-tem, claiming it 
to be a perfect system for telephone secret 
talking. 

The Bridgeport Brass Company, and the 
Standard Electric Company, had pleasant 
headquarters, open to all during the conven- 
tion, and where everyone was handsomely 
entertained. 

The suite of rooms occupied by the ELEc- 
TRICAL Review staff was honored by visits 
from all the telephone people and manufac- 
turers present. 

The talk of discontinuing the convention, 
which was heard during the early hours, was 
soon forgotten in the enthusiasm of greet- 
ings and discussions which followed. 

Gen. Barney’s steamboat party from New 
York, arrived in good style on time, and 
voted Mr. Barney a splendid manager. 
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National Telephone Exchange Association, 
(Concluded from page 9.) 

subject of underground conduits was treated 
upon at some length, and in a very clear and 
interesting manner. He rather favored a sys- 
tem which would permit the removal and 
manipulation of the conductors after the 
conduit was laid. Good joints and good 
workmanship were required in any system 
adopted. In Chicago, the experience with 
the wooden-box conduit demonstrated the 
necessity for its reinforcement with some 
other material. Mr. Paterson thought that 
there was no reasonable doubt that the un- 
derground system could be made a success 
as regarding any electrical difficulties, but 
the aerial lines should be replaced gradually , 
As to the matter of cost of underground 
wires, of course, only when there were a 
large number of conductors running in one 
direction, would it compare at all favorably 
with that of aerial lines; and the idea of put- 
ting all the wires of a city under ground at 
ouce was utterly impracticable and absurd. 
It could only be done gradually. The most 
complete work, so far, he said, had not been 
done under compulsion, but from preference. 
This simply showed the spirit of the com- 
panies. Valuable information was given as 
to the number of wires which it had proved 
feasible to operate in underground cables. 
Mr. Paterson received the thanks of the as- 
sociation for his valuable paper. 

Mr. Durant then took the chair. 

President Fay presented an extremely in- 
teresting address on the subject of *‘ The 
Use of Cables in Cities.” No cables, he 
stated, either overhead or underground, for 
any reasonable distance or time, had failed, 
and we have cables of two and three miles 
in length. It was a difficult matter to decide 
which particular make was the best; it would 
require a much longer experience than we 
have had. There had been much vicious 
legislation on the subject of underground 
and aerial lines, and he thought the best 
safeguard would be in the education of the 
public in the matter, thus insuring intelligent 
legislation. He then spoke very forcibly of 
the irresponsible and mercenary spirit in 
which the subject had been handled by many 
of our legislators. The many objections and 
inconveniences of a complete undeiground 
system in cities were very clearly described, 
not the least of which was the continual 
tearing up of the streets which it would en- 
tail. The speaker proposed a system of 
house top cable wiring, carrying the trunk 
lines to the centers of blocks in rear, and 
from there distributing local circuits. To 
be sure it would retain the eyesore, but to 
how small an extent! He had replaced 2,400 
wires by 30 cables. In his opinion there 
would be less objection to this plan from 
both sides, than to any other. He hoped 
that some such plan would be adopted. 

Mr. Fay's paper received the thanks of the 
meeting, and was placed on the minutes. 

Mr. Lockwood made a few remarks on the 
subject of the previous paper, and offered 
and read a copy of a report of the committee 
of the British House of Commons appointed 
to examine into the problem of the stringing 
of overhead lines, &c.,in which they recom- 
mend much less stringent laws and greater 
license in the matter. The remark of Mr. 
W. H. Preece was adverted to, that there were 
more telephone subscribers in New York and 
its vicinity, than in the whole of the United 
Kingdom. The paper was accepted with 
thanks. 

Mr. Sargent wished to know whether any 
legislative action has yet been based upon 
this report. 

Mr. Lockwood stated that no action had 
been taken, as Parliament had been prorogued 
shortly after the report had been presented 
which was in May, 1885. 

Mr. Sargent presented a statement of the 
operations of his company in Brooklyn, in 
the matter of underground wires, acting 
under the Daly Billas amended. He stated 
that they had removed 200 poles. He 


thought that the committee had shown a very 
proper spirit in the’matter. They had approv- 
ed their plans for 11¢ mile, and he thought 
that it would be adopted by the commission 
He expected to_be able to clear 


for all lines, 


Fulton street of all its poles in a short time. 

They had been granted permission to 
temporarily use the roofs of buildings be- 
longing to the city for distributing purposes, 
such as school houses, police stations, etc., 
but they were-expected to do away with 
poles as soon as possible. 

Messrs. Sargent, Fay and others, discus- 
sed the subject quite fully. 

The next business in order was a paper by 
General Sherwin, auditor of the American 
Bell Telephone Company, on the ‘“‘ Best 
Form of Keeping Accounts,” which proved 
highly entertaining and instructive, and the 
thanks of the association were given. Its 
discussion followed, and was entered into by 
Messrs, Sargent, Durant, Fay, Bailey, Car- 
son, Hall and Metzger. 

At 5.15 o’clock an adjournment was taken. 

The association met or Thursday morn- 
ing at 10 o’clock, and several interesting 
papers were read and discussed, when the 
meeting adjourned, to meet in St. Louis in 
September of next year. 

The balance of the week was taken up by 
enjoyment of the various invitations to visit 
the places of interest in and about Provi- 
dence. On Friday Leicester, Mass., was 
visited to examine the village system, and on 
Saturday the association was treated to one 
of Mr. Phillips’ incomparable clam-bakes. 





GENERAL WESTERN NEWS. 

The Director-General of Telegraphs in 
Brazil recently furnished an exhaustive re- 
port on the condition of the lines in that 
country. It would seem that the surround- 
ings and adverse circumstances have been 
anything but pleasant to contemplate from 
the standpoint of constructors and repairers. 
The lines are seldom built along the highways 
because of the risk of damage from the cum- 
brous ox-carts of the State and of the 
heavily-laden beasts of burden which trav 
erse the country roads without conductors. 
To avoid these, it is necessary to construct 
routes through old forests, thickets and 
marshes, across rivers subject to sweeping 
freshets, and over arms of the sea. The 
country is often drenched with fogs, which 
are quite potent for the destruction of both 
polesand wires, and the dry season, which 
sometimes continues from six to eight months, 
checks and splits the poles, which are some- 
times covered with fungoid growth. 





The sudden decrease in temperature after 
sunset breaks the wires and cracks the porce 
lain insulators. Luxurious vegetation along 
the wild routes gives abundant employment 
for the ax and pruning hooks of the line- 
men. 

Animals undermine the poles, and, if not 
prevented, eventually cause these to topple 
over. The most mischievous are a species of 
marten and a native skunk. Monkeys climb 
the poles and play circus on the wires. The 
birds, too, take a hand in the show. Some 
varieties of the feathered tribe build mud 
nests on the summits of the poles, and stiffen 
these with branches, herbs and feathers. 
Others roost upon the wires, while birds 
which fly by night or in the dim twilight 
tangle or break the conductors. Bees, wasps 
aud hornets abound, and are ever ready to 
welcome intruders, while some varieties of 
these nest in the insulators, their dwe'ling 
being composed of tough clay, guarded by 
the business end of the proprietors. 

Huge termites and other ants also infest the 
poles, often completely covering the insu- 
lators with their mud nests, which are so 
firm as to sometimes require a hatchet for 
their removal. One form of the termite fills 
the pole with burrowing galleries, and in a 
comparatively short time leaves it but a shell. 





Brazil has myriads of spiders. These, 
numbering hundreds of species, are always 
on hand. A huge ‘“‘crossbearer,” black, 
with ruby-red spots, builds in a social sort of 
way. Hundreds of individuals congregate to 





form a spider city, and build their nests a 
few inches apart, fixing their guy-lines to the 
wires. In this way they cover the trees, 
bushes, telegraph posts and wires so com- 
pletely as almost to hide them from sight. 
When these are well soaked by the heavy 


dews, or the waters of the rainy season, the 
average Brazilian operator either crosses him- 
self piously or talks hard. M. le Conseiller 
d’Etat, Baron de Capanema, will hardly be 
envied by any of the telegraph kings of 
North America. 





Somebody proposed a while ago to tele- 
phone across the ocean, and another, who is 
an expert at mathematics, calculated the 
necessary dimensions of a conductor for the 
purpose, the outcome of which he announced 
to be a copper wire of 17 feet diameter, 
covered with the necessary insulation of 
gutta-percha 51¢ feet thick, which, with the 
armor, would be a total of about 28 feet! It 
has been suggested that perhaps it would be 
cheaper to build a bridge, or perhaps a tunnel. 

A telephone joke is told of a party who 
called for Mr. X-——, of the firm of X — & 
Z—. Now Mr. X—— has an impediment 
in his speech, in short, stutters badly. The 
telephone that morning worked hard, and 
the boy could not get the name asked for. 
Finally, in despair, the gentleman said, ‘‘Oh! 
send me that man that talks with a broken 
cord.” The boy saw the joke, and the 
unfortunate stutterer was called to the instru- 
ment, but in not the best of humor. 





The horrors consequent upon the use of 
electric wires must be kept before the people. 
To read a recent article in a New York jour- 
nal, the novice might possibly suppose that 
these engines of the evil one are liable to 
enter our dwellings and do most any mis- 
chievous thing ; strangle us after the manner 
of anacondas; burn us like witches under 
old puritanic ruling; shock us to death with- 
out giving time for the ‘‘half-pint pannikin 
of prayer” the Hon. Judge Lynch usually 
accords to his victims. Why, the thing 
should be stopped at once. No longer ago 
than a year, according to this alarmist, and 
as near as four thousand miles of us, a man 
of twenty-one years of age put both hands 
on the terminals of a running dynamo, and 
the abominable current killed him. Again, 
almost one year ago, in another part of the 
same country, the engineer-in-charge put 
himself in the direct circuit at a lamp which 
had gone out, and he, too, died. Somehow, 
this sort of sensational padding for a news- 
paper reminds one of an old story which 
comes from a goody-goody book long out of 
print, called ‘‘Simple Tales for Children, 
with Morals” Whether the morals were 
the property of the tales or of the children 
was always questionable. However, to the 
story: . 

‘* Little Harry Brown hada leaden cannon, 
and he loaded it with some powder from his 
father’s flask, when he touched it off he 
stood in front of the cannon and was badly 
burned. Powder is dangerous, and should 
only be used by persons who know how. 
Do you not think Harry a ve-ry bad boy?” 

The story loses balf its horror for want of 
the illustration heading the fearful tale. 
which represented a Krupp gun in the act of 
discharge, Harry in a sort of third alarm 
blaze, and the agonized mother with a tailed- 
out procession of little ones running like a 
volunteer fire department to the seat of 
a village conflagration. 





The yearly exhibit of the Inter-State 
Industrial Exposition here, opened on the 
2d instant. The show, of course, was in- 
complete at the start, but the space is said 
to be all taken, and by the end of the week 
all will be well under way. The elcctric- 
light people have, for some reason, not gone 
generally into the building with their exhibits 
this year as formerly. The Bain company 
appears to have a clean sweep of the entire 
exhibition. Forty of their lights illuminate 
the art gallery, and twenty are distributed 
through the building for general illumination. 
In addition to these, some forty more will be 
placed in and around the booths of ex- 
hibitors. 





The improved methods of wire stringing 
within the building this year, have very 
materially lessened the work of inspection, 
as every lamp is hung upon insulators, as 
wellas the wire, and the calcimine fiend has 





had no opportunity of grounding the latter ; 


while the humid atmosphere, saturated 
by escaped steam, and the spray from the 
fountain will work no mischief by wetting 
the cords by which the lamps are suspended 
from the roof truss-rods. Heretofore both 
these causes have seriously interfered with 
the high insulation required by the authori- 
ties. 





The VanDepoele motor, in several applica- 
tions, is a prominent exhibit of a mysterious 
character. Attached to these are pulleys 
imparting motion to huge fans in the gallery 
of the building, as well as on the floor, and 
a sewing machine exhibit will be actuated by 
the same means. 





The street-corner shocking machine bear- 
ing the legend: “Electricity is Life—5 
Cents,” has not yet made its appearance, but 
will probably wheel into line in a few days— 
at least they most always generally do at 
such places. 





So far the electrical part of the show is 
meager, but high hopes are entertained for 
the future. Weshall see. 

The Standard Underground Cable Com- 
pany, Pittsburgh, are drawing in Waring 
cables, on the north side for the Chicago 
Telephone Company, under the supervision 
of Mr. Hayward. In an east and west line 
these will run from the company’s exchange 
at the corner of Clark and La Salle to State 
street, three in the one direction, and to 
Wells—eight—in the other. The cables are 
eleven in number, as above. At Wells street 
these rise to a line of poles.. Midway 
between La Salle and Wells the line divides, 
a portion running south to Michigan street, 
along this to La Salle, and thence to the tun- 
nel, through which they will connect the 
South Division. This company have re- 
cently laid a cable for the Philadelphia Gas 
Company from Pittsburgh cro+s the Alle- 
gheny river to Sharpsburg, some 2,000 to 
2,500 feet in length, for telephonic purposes. 

The Western Electric Company have re- 
cently removed their central electric-light 
plant to the Taylor building on Monroe, 
from the mconvenient location heretofore 
occupied by them on Dearborn street. The 
former locality was in every way uncomforta- 
ble and crowded. The new quarters are 
airy, convenient, and, in every way, far 
preferable. From this point their lines will 
run to Randolph and Clark streets. and 
cover the ground north and east of that 
point to Dearborn. Mr. Stewart, who bas 
the installation in charge, has just brought 
out a stationary fixture for the fronts of 
buildings, which, where it can be used, does 
excellent service in getting rid of the abomi- 
nable clothes line loops so common in out- 
side arc lighting. 





The tendency is toward permanency in 
the placing of such lamps, and posts are 
strongly recommended in lieu of hanging 
lamps. The city grants permits to place 
iron posts at the curb-sione line, provided 
these are of the standard pattern, and the 
wires are led beneath the pavement to and 
through the post to the lamp, in cables. 
The advantages of this form of outside light 
are as apparent as numerous. They place 
the wires entirely out of the way ; illumi- 
nate the street and the building as well— 
generally better than when placed upon it; 
and they present a neat, artistic appear- 
ance. 





The Badger Company have also inaugu- 
rated some changes in their lines, and are 
making permanent fixtures when these are 
practicable. 

Mr. Sperry lately put up an experimental 
permanent fixture consisting of a gas pipe 
through which the wires are carried in cable 
form, peculiarly insulated at the terminals, 
which is doing good service. Out of all 
these endeavors it is to be hoped and be- 
lievel we may soon do away with the 
ungainly loops which have heretofore charac- 
terized all outside installations. 





Telephone stock values are thus reported 
by Col. Lynch’s exchange : 


Central Union............ 55 @ .57 
PN ati nade W50:00%<0 -68 @ -70 
OS a 18 @ .20 
4 eae .50 @ -55 
Great Southern.......... .50 @ 55 
pa See ere $375.00 @ $400.00 


Curcaao, Sept. 8, 1885. 





Mr. Van Depoele telegraphs from Toronto 
that he started the electric railway there suc- 
cessfully on Wednesday last, using the Van 





Depoele Motor. 
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.... Another strike is rumored among the 
tele graph operators of this city. 

.... A quarterly dividend of 114 per cent. 
is announced for the Western Union Tele- 
graph Company, payable October 1st. 

..-- It appears to be certain that as a 
result of the telegraph conference the great 
cable companies will reduce their tariffs 20 
per cent. 

. According to a Texas paper, the corn 
stalks in that State are so tall and large that 
they are being used as telegraph poles by the 
Baltimore and Ohio Company. 

. At Galveston, Texas, the Western 
Union operstors are on strike because the 
hours of labor in vogue six months ago will 
not be restored by the company. 

.... It is stated that the breaking off of 
the negotiation between the Baltimore & 
Ohio and Western Union telegraph com- 
panies is likely to result before long in a 
fight between the cable companies. 

.... The steamer City of Chester, which 
arrived at Queenstown the other day, reports 
that on Thursday last she passed a telegraph 
ship working on a submarine cable. The 
question is, whose cable is broken? 

.... The Western Union and B. & O. tele- 
graph companies are now in litigation over 
the duplex apparatus for which the former 
company claims the exclusive patent. The 
case is being heard by Judge Wallace, of the 

U. 8. District Court. 

.... Female telegraph operators in Ger. 
many receive $240 a year, and no vacation. 
When one remembers the length of the words 
they manufacture in the Vaterland, one can 
have some idea of the hardships under which 
the female telegraph operator suffers in King 
William’s domain. 

...- The Averell Insulating Conduit Com- 
pany have closed up the work of placing the 
wires connecting the Baltimore and Ohio 
Railroad Depot with the office of the latter 
near Willard’s, on Pennsylvania avenue, 
Washington, D. C. The wires on this con 
nection are reported to be working well. 

.... The Baltimore & Ohio .Telegraph 
Company have just completed their lines to 
Bridgeport, Conn., ard Harrisburgh, Pa. 
The lines to Lancaster will be finished in a 
few days. The contract has been let for ex- 
tending their wires to Little Rock and the 
Hot Springs, Ark., and communication with 
those points will be complete within a few 
weeks. 

.... The Baltimore and Ohio Telegraph 
Company on Saturday completed the string- 
ing of a third wire from Baltimore to York, 
Pa. The wires of the company will be con- 
nected with Lancaster to-day. It is stated 
that the lines will be spread extensively over 
Pennsylvania territory, and an incorporation 
under the laws of that State, with an organi- 
zation in some respects separate from the 
parent company, is contemplated. 

.... According to news received from 
I:chl, the Empress of Austria has had a 
somewhat narrow escape from what might 
have been a scrious calamity. At 5 o'clock 
on the morning of the 18th, which is about 
the hour when the Empress takes her morning 
bath, her bath-room was struck by lightning, 
the electric fluid knocking down Her Majes- 
ty’s attendant, who was preparing the bath, 
and violently striking the parquet flooring. 

Intelligence from Victoria reports 
that the committee of the Melbourne Cham- 
ber of Commerce had decided to request the 
Postmaster-General to endeavor to get the 
Governments of the various colonies to co- 
operate with him in trying to induce the 
Eastern Extension Company to lower the 
rate charged for telegrams between Australia 
and New Zealand. They had also decided 
to seek the co-operation of the Chambers of 
Commerce in New South Wales, South 
Australia, New Zealand, and other colonies 
in urging the respective Governments to 
take action in the matter. 





Subterranean Electric Wires, and a Con- 
duit for Practical Use. Some Com- 
parisons, 

Editors of the Euctric+1 Review : 

The present general methods of under- 
ground electric conduits, and those hitherto 
experimented with by telegraph, telephone 
and electric-light companies, have been 
faulty in construction, poor in insulation, 
unadapted for different companies to use in 
common, not accessible for house to house 
connection and exceedingly costly ; and it 
would seem that the electricians of the differ- 
ent corporations took a delight in recom- 
mending to the directors some ‘‘ iron-bound ” 
system that would fail in a short time, thus 
giving them an opportunity to report the 
failure before some legislative committee. 
Some of them going so fur as to say that to 
wonk electric wires beneath the ground was 
an utter impossibility. The electrical sub- 
way commissioners in this city have already 
received communications from several com- 
panies alleging the impracticability of the 
subway scheme. A letter from the president 
of the Brusb Electric Light Company in- 
formed the commissioners that no practicable 
method had been found as yet by which his 
company could place their wires beneath the 
ground, and that they had experimented 
with the best of underground conduits. 

Mr. Edison insulates his low-current un- 
derground conductors somewhat heavier than 
this, but the circuits in this system are con- 
tinually grounding. 

It is necessary, in order to construct a per- 
fect and durable underground conduit, that 
the entire structure should be one solid, im- 
permeable mass, no hollow box or tubing 
will answer, not a drop of moisture should 
penetrate the exterior covering and the com- 
pounds used should be decay-proof, water- 
proof, heat-proof and anti-inductive. No 
insulation should be used that will corrode 
the conductors. The insulating material 
should be loose and porous, while the con- 
ductors should be well separated. This can- 
not be accomplished by using cables. When 
properly laid, cables will work well, but 
something far better than closely woven 
cable cores must be used for underground 
conductors, especially where a mass of wires 
is needed. The wires must be placed in 
their cells and lanes permanent and solid. 
They must be subjected to no strain, The 
sections of the conduit should be entirely 
finished before leaving the factory. Man- 
holes, hollow boxes and tubing should be 
avoided, for sooner or later they become 
sewers and water conveyers and as soon as 
underground wires are dampened the insula- 
tion ceases. These hollow structures are 
also a source of danger as they readily fill 
with gas and cause explosions, hurling the 
man hole covers high in the air, and a case 
is known where the entire conduit for blocks 
was filled witha flaming fire which melted 
the insulation, immediately grounding every 
circuit. 

We hear a great deal about the immense 
cost of an underground plant. The cost de- 
pends largely upon how it isdone. There 
are systems embracing expensive insulations 
that would cost several millions to adopt. 

Dr. W. W. Jacques, the electrician to the 
Bell Telephone Company, in his paper to 
Science, says: 

‘‘Suppose we have a large city, with a 
telegraph office near the center, and that it is 
desired to carry a hundred wires to the city 
limits, say three miles distant. Let us sup- 
pose that the wires for the first mile rest on 
house tops and for the remainder of the dis- 
tance on poles. The cost will be: 


35 roof fixtures at $45.............. $1,575 
80 poles, with arms, etc., at $65..... 5,200 
800 miles No. 9 wire at $16......... 4,800 
Stringing 300 miles wire at $8....... 2,400 

OSG k sv tanncdnvees $13,975 


Underground cost would be: 


6 miles (50 conductor) No. 17 lead- 
covered cable at $8,000......... $18,000 


8 miles trenching, troughing, laying 
and refilling at $2,000......... 6,000 
| eee ee $24,000 


Taking Dr. Jacques’ estimate and com- 
parison as a correct one, and I think it is, I 





will compare the relative cost of the Pen- 
nock underground system over the same dis- 
tance. 
The cost for an overhead telegraph 
line for 3 miles (Dr. Jacques’ 
MOND. <bcvccseseswesse weiner $13,975 
Pennock underground telegraph conduit, 
complete. Cost would be: 
3 miles (100 insulated conductors 17 
copper wire).3 miles at $3,000. . $9,000 
8 miles trenching, laying and refill- 
Wy OE Ee sc snsceneensatees 


| ee $13,500 

One of the claims for the Pennock conduit 
is that itis cheaper thana poleline. Dr. Jacques 
also examined some lead-incased gutta-percha 
and india-rubber underground cables belong- 
ing to the French government, that had been 
in use for 30 years and found them in good 
condition. ; 

In the Electrical Engineer for May, Mr. 
Hamilton, the electrician of the Western 
Union, puts the cost of laying 60 conductors 
from 195 Broadway to Pier 18—2,200 feet— 
as follows: 

4,063 feet iron pipe, at 20c. per 





Coating 130 pipes, at 3c.......... 
Laying two 1,850 feet parallel 
3,700 feet of pipe, two pipes 
in trench, at 224c............ 
Setting and cutting two flush 
boxes (test boxes)............ 
Laying and furnishing stone for 60 
yards Belgian pavement, at 





SN iaeiis cariae dre-e pawn ewes 135.00 

Elbows, Ironwork, etc , at cable 
NS 5 Jasvirsen ons cana on antaais 50.85 
Extra labor, etc., at cable house. . 60,50 
Cable house at Pier 18 R. R...... 160 25 

Two cables (30 wires each) of 
eb i. Se 8,424 15 
Labor—drawing cables in........ 40.95 
TOM 0cn nese $5,625.73 


Repairs caused by repeated failures 2.000.00 





Grand total .....$7,625.73 
The Pennock system, over same route, 
would cost: 
2,130 feet of underground conduit, 
complete (60 conductors)..... $1,500.00 
Trenching and laying, etc........ 832.50 
ok ee rr ere 160.25 


$2,492.75 

Thomas A. Edison says that $100,000 will 
put down 75 per cent. of the Western Union 
wires. I agree with Mr. Edison, but not if 
they use the systems described by Mr. Hamil- 
fon in the Electrical Engineer. 

GEORGE B. PENNOCK, 
Electrical Engineer. 
ili 
The **Pulice Telegraph”? Foreshadowed 
a Century Ago. 
Editors of the Electrical Review: 

It may be of interest to electricians to 
know that the instrument known as the 
‘* Police Telegraph ” was foreshadowed more 
than a century ago. In No. 241 of the 
Spectator, written by Addison, may be found 
an almost exact description of that instru- 
ment. The article itself is devoted to the 
different expedients which may be adopted 
by lovers for alleviating the pangs of separa- 
tion—such as at certain hours agreed upon to 
offer up prayers for each otber, etc., and 
then it follows : 

‘* Strada, in one of his prolusions, (Pro. 
6) gives an account of a chimerical corre- 
spondence between two friends by the help 
of a loadsione, which has such virtue in it 
that if it touched two several needles, when 
one of the needles so touched began to move, 
the other, though at ever so great a distance, 
moved at the same time and in the same 
manner. He tells us that the two friends, 
being each of them possessed of one of these 
needles, made a kind of dial-plate, inscribing 
it with the four-and twenty letters, in the 
same manner as the hours of the day are 
marked upon the ordinary dial plate. Th.y 
then fixed one of the needles on each of the 
plates in such a manner that it could be 
moved without impediment, so as to touch 
any of the four-and-twenty letters. Upon 
their separating from one another into dis- 
tant countries, they agreed to withdraw them- 














selves punctually into their several closets at 
a certain hour of the day, and to converse 
with one another by means of the inven- 
tion. aK * * * * 7 x 

“If he had a mind to write anything to 
his friend, he directed his needle to every 
letter that formed the words which he had 
occasion for, making a pause at the end of 
every word or sentence, to avoid confusion. 
The friend in the meanwhile, saw his own 
sympathetic needle moving itself to every 
letter which that of his correspondent 
pointed at. By this means they talked 
together across a whole continent, and con- 
veyed their thoughts to one another in an 
instant, over cities or mountains, seas or 
deserts.” 

To say the least, this foreshadowing of a 
modern and well-known electrical instrument 
is remarkable, and as such deserves to be 
classed with the verification of Dean Swift’s 
assertion (in Gulliver’s Travels) that the 
planet Mars had a moon. W.1.B. 

Richmond, Va., Sept. 5th, 1885. 

———___ -+<> 
Telegraph Operators’ Salaries. 

She was a pale, delicate-looking woman, 
and her nose terminated in a knob, but the 
marvelous rapidity with which she fingered 
the key of her instrument denoted anything 
but ill-health. It kept up an incessant klick- 
klick-klickety-click, and she was putting 
down figures so fast it was hard to follow 
the movements of her ivory-tipped pencil. 
The superintendent pointed her out admir- 
ingly. , 

‘* The fastest railroad operator in the office!” 
he said. 

‘* What is the difference between a railroad 
operator and any other kind of an operator?” 
was asked. 

‘“*A railroad operator,” he replied, ‘‘in 
telegraphic parlance, is one who dispatches 
trains and train dispatches. It invulves 
mostly figures, and consists principally in 
putting the same thing down day after day. 
A commercial operator is one who sends ordi- 
nary messages ef every kind. There are five 
principal kinds of operators. Besides the 
two I have mentioned, there are cable oper- 
ators, who handle their dispatches generally 
in the form of codes, signals or ciphers; stock 
operators, who work in exchanges, banks 
and brokers’ offices, and who have an elabor- 
rate and peculiar code of figures; and press 
operators, who transmit the dispatches of the 
various associated presses. Each of these 
classes of operators is entirely distinct in 
methods and training from the others, and 
it’s not often that one is equally proficient in 
any two of them. The finest operators are 
those who handle the Associated Press mat- 
ter. Few of them receive less then $100 per 
month, and many of them get $150 per 
month. The cable operators receive from 
$90 to $125 per month, the stock operators 
from $80 to $130 per month, the commercial 
operators from $40 to ¢90 per month, and 
the railroad operators from $50 to $90 per 
month.” 

‘‘How fast can an expert operator re- 
ceive?” 

‘The most expert operators in the country 
cannot receive more than 45 words a minute. 
The fastest receiving on record is 48 words 
per minute. This does not indicate that he 
could not read faster from the wire, but it is 
all he can take down on paper. The best 
record for sending is 51 words a minute, and 
they were taken down in short-hand. This 
was kept up for half-an-hour. There is as 
much difference between operators as there 
is between babies. Some can send faster 
than they can receive—others can receive 
faster than they can send. It is generally 
considered more difficul! to receive than it is 
to send. Every operator handles the keys 
differently, and experienced operators can 
tell every man on their circuit as soon as he 
touches the key, simply by the way he makes 
his letters. Operators are born and not 
made. It usually requires six months in 
practice before a person can handle a wire at 
all, but to secure proficiency requires at least 
five years of constant handling of the wires. 

‘‘Telegraphing is a hard busiress and is 
underpaid. Expert commercial operators 
are often required to send 400 messages dur- 














September 12, 1885) 


BHLECTRICAL REVIEHW . 











ing working hours, and the average is 200 
per day. The Associated Press operators 
usually write right straight along, under full 
pressure, from 5 Pp. M. till midnight. Some 
of them do not drop the pen from their hands 
during that time.” 
————_ oe —__——__ 
More Telephone Poetry.—A Reply from 
the Telephone Girl. 
THE SWITCHED-OFF SUBSCRIBER. 


“Talk, talk, talk, 
Till my brain is in a whirl ; 
And I would that my tongue could utter, 
My thoughts to that telephone girl. 


O, well that she’s safe and sound, 
In the Central Office there ; 
O, well that she’s out of reach, 
In her wire-environed lair. 
Yet my wild ‘ Hello’ rings out, 
Till my throat is almost numb, 
And O, for the touch of a list’ning ear, 
Or the sound of a voice that is dumb. 


Talk, talk, talk, 
At the mouth of the telephone ; 
But the sqeaking squawk of that tyrant’s tongue 
Will never reply to my tone—until she gets good 
and ready.” 
A REPLY—BY TELEPHONIA. 
“Yes, "tis— 
* Talk, talk, talk, 
Till my brain is in a whirl,’ 
And [in my turn would utter 
The thoughts of a telephone-girl. 


O, well may the patrons complain, 
Of the service being poor; 
O, well may they storm and rave, 
And vote it a terrible bore. 
Yet, a five-minute stay 'mid the noise, 
Is quite enough for them all ; 
But, what if they had to be here all day, 
And answer ten-thousand calls. 
‘Hello! hello! hello!’ 
Not a moment's piece can we seize ; 
For when it isn’t * Hello,’ 
We must chant * What is it, please?’ 
Till we wish that A. Graham Bell, 
And his wonderful telephone, 
And all the subscribers, those naughty fault finders, 
To Jericho had gone.” 
Sept. 1, 1885. 
> 
Electricity and the Navy. 


Speaking of the recent inspection by the 
Lords of the Admiraliy, the London 7imes 
says: ‘It only remains to state, by way of 
conclusion, that remarkable progress has 
been made during the past twelve months in 
the general adoption of electric light appara 
tus in nearly all sorts and conditions of men- 
of war, so far as search-lights are concerned, 
though only a limited number are as yet 
fitted. The machines selected are also suita- 
able for the internal lighting of the ships by 
the incandescent system, and there can be 
little doubt that the superior comfort and 
even the necessity of electric lighting will 
be soon universally recognized in a practical 
manner. There have bi en complete installa- 
tions on board the Indian and other troop 
ships, the torpedo ram, ‘Polyphemus,’ and 
the ‘Colossus,’ and there are to be similar 
installation in the ‘Collingwood,’ ‘Edin- 
burgh,’ and ‘Imperieuse.’ At the begin 
ning of the year a carefully conducted trial 
of a week’s duration of the ‘compound 
wound’ dynamos, known as the Victoria, 
was carried out in the ‘Colossus,’ which 
fully demonstrated that electric lighting on 
board ship, in addition to many other ad- 
vantages over oil and candles, also posscsses, 
in a striking degree, that of economy. These 
experiments, which were continued uninter- 
ruptedly day and night, were based on the 
actual requirements of a ship at sea, and 
doubtless hastened the decision to fit dyna- 
mos in all our fighting vessels. The cost of 
sys'ematic trials of this kind has to be borne 
by the Admiralty. But the trials have al- 
ready borne good fruit for the navy and 
country generally, and will amply pay the 
nation in the long run by reducing the ex- 
pense of the lighting apparatus and the ex- 
penditure of fuel. It is also worth alluding 
to the other numcrous and important electric 
appliances which have found a home on 
board our vessels of war. The ships are 
navigated from armored towers, or other pro- 
tected positions, where are placed every 
requisite for fighting or navigating purposes. 
The commanding officer must be able to 
communicate readily by voice pipes with the 
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battery or turrets, with the engine-rooms, 
magazines, and various other parts of the 
ship. But it has been thought expedient in 
some ships to supplement the ordinary means 
of communication by telephones, and differ- 
ent systems are under trial. The experi- 
ments must, however, extend over a consid- 
erable-period, and under different conditions, 
before it can be absolutely decided which is 
the best method to adopt, or whether, indeed, 
telephones can be relied upon in such ships 
in cases of emergency. But it is also neces- 
sary that the officer shall not only be in a po- 
sition to convey his orders from the tower to 
the engine-room and fighting stations, but 
that he shall also be certain that his instruc- 
tions are understood and obeyed. This is 
accomplished by a system of electric tele- 
graphs and revolution indicators. Electric 
steering telegraphs and tiller indicators are 
also necessary parts of a perfect equipment, 
and in order to enable the commanding offi 
cer to have complete control of the guns and 
torpedoes, so that he may be able to dis- 
charge all or any of them, as required, elec- 
tric firing currents are fitted, by means of 
which he has only to press a key, and so 
complete the circuit, to fire the guns or 
eject the torpedoes at will. In turret ships 
it is, furthermore, important that the guns 
should not be fred when directed, as they 
must be while the turret is being rotated to- 
wards any part of the superstructure, or 
when they are depressed in some positions 
towards the deck. To prevent accidents 
arising from the non-observance in the heat 
of action of the precautions against acci- 
dents automatic electrical arrangements have 
been devised, by which it is simply impossi- 
ble for the guns to be fired when at the 
‘dead points.’ Additional electric combina- 
tions are necessary to enable the guns to be 
fired from the turrets instead of from the 
conning tower. These tend to further com- 
plicate matters on board, and without enu- 
merating in detail other costly electric fit- 
tings of a man of-war, we have only to add 
that auxiliary conning stations are provided 
in case of disaster occurring to the main po- 
sitions, to show how absurd and misleading 
it is to compare, as is sometimes done, the 
cost of constructing an armorclad with that 
of a merchant ship.” One of points still 
under consideration as regards the ‘ Inflexi- 
ble,” previously visited, is the expediency of 
completely lighting her by electricity. Their 
lordships’ experiences on board the ‘‘Colos- 
sus” must have removed any vestige of hesi- 
tation on their part as to the transcendent 
superiority of the latest system of illumina 
tion, as the ‘* Colossus” is actually ready for 
sea with the exception of the trial of her 
guns. When, on their lordships going on 
board, the whole of the interior spaces were 
lighted by incandescent lamps the effect was 
so extremely brilliant that the visitors could 
not refrain from expressing their satisfaction. 
Among the estimates of the various depart- 
ments of the Admiralty the following items 
appear: For the extension of electric shop, 
£700; lightuing conductors, £900. 
— me 
—— The New Orleans Daily States, like a 
number of other dailies, realizes the advan- 
tages of electricity as an illuminant, and 
speaks as follows of the sensible action of 
the council of that city: ‘‘ A good move of 
the present council was the inauguration of 
general electric lighting for the city. For 
the last half of the year 1884, the electric 
lights gradually crowded out the gas until it 
culminated in a fight with the gas company. 
In this the city was successful, and a con 
tract was entered into with the Brush Com. 
pany for 1885, whereby all the principal 
avenues were lighted by electricity, besides 
a number of prominent localities and the 
parks. Later, in 1885, the suburban lighting 
by electricity was awarded to the Louisiana 
Company for thirty months, and this service 
is in full operation. Early in this month the 
contract for lighting the entire city by elec- 
tricity from Jan. 1, 1886, to Dec. 31, 1887, 
was awarded the latter company, and they 
are busy preparing the plant. In this re- 
spect the council has reared a monument of 
their work which will ever be a reminder of 
at least one good thing they did.” 








Aluminum, 
New York, Sept. 5, 1885. 
Editors of the Electrical Review : 

In your issue of August 15th I notice an 
article, in the form of an interview with “‘a 
prominent mechanical engineer,” on the sub- 
ject of aluminum, which will amuse persons 
familiar with its use in the arts, while it is 
somewhat misleading to others. 

Occa-ional articles in the daily press, giv- 
ing rosy accounts of some new method of 
producing this metal at extremely low cost, 
has served to place it in about the same rela- 
tion to metallurgy as the Keel y motor is to 
dynamics. 

While it is true that aluminum has proper- 
ties which make it desirable for many uses, it 
also lacks qualities which make it question- 
able if it would affect the use or price of 
iron, even if it could be produced equally 
cheap. 

Should the ‘‘prominent mechanical engi- 
peer” ever have occasion to ‘‘ work” some 
of this metal, he will evidently be surprised 
to find that—* 


1st. It is much inferior to steel or iron in 
strength. 

2d. It is quite the reverse of ‘‘stiff or 
rigid.” 


3d. Any alkaline matter will tarnish it, 
and the ordinary potash solution used in ma- 
chine sbops to clean grease off tools will 
readily dissolve it. 

4th. It will not stand intense heat, as it 
melts at about 1,000° F., or at just the point 
of turning red- hot. 

5th. Compared with copper, it is a poor 
conductor of electricity, being but little more 
tban half as good. 

6th. It is with more difficulty drawn into 
wire than most malleable metals. 

7th. Itcannot be soldered with either soft or 
hard solder, even by the skill of a plumber. 

8th. Its chief good quality makes it a 
desirable material for flying machines. 

Dr. Matthiessen gives the resistance of one 
foot of aluminum wire, one thousandth of 
an inch diameter, as 17.72 ohms, while one 
foot of copper wire, same diameter, is 9.94 


ohms. H. 





>> — 


Another sale of the property and assets of 
the United States Telephone Manufacturing 
Company was made last week, the purchaser 
being Eiward A. Stokes—the amount paid 
being $2,560. The property was sold some 
time ago for $100, but the sale was not con- 
firmed by the court, and it was again adver- 


tised to be sold. 
—— me 


—— A new application of the incandes- 
cent light is reported from Germany, where 
it is said that the hght has been applied to 
the internal illumination of the telemeter by a 
committee of the German army The lamp 
is placed in a recess normal to the main lu 
nette of the telemeter, and between the eye 
and cross wires. The light of the lamp 
passes through a small hole in the wall of the 
lunette, and illuminates the cross wires. This 
illumivating of the wires is found to double 
the distance that the telemeter will measure. 

— The electric railway, which has been 
in operation since April, 1884, between 
Moedling and Bruhl, in the suburbs of 
Vienna, is about to be extended to Hinter- 
bruh! ; its length will thus be increased from 
3 to 4.5 kilometers. The system adopted is 
that of Messrs. Siemens, by which the cur- 
rent is produced at a fixed point and trans- 
mitted to the motors of the cars by metallic 
conducicrs along the route. The power is 
at present generated by five dynamos, each 
giving thirty amperes, with a difference of 
potential at the terminals of 500 volts. 

—— There are now 270 arc lamps in use 
by the city of Brooklyn, 156 in the Eastern 
District, and 114 in the Western District. 
At present, there is no money for putting up 
apy additional lights, and several of the 
Common Council resolutions cannot be 
wholly complied with on that account. 
Atlantic avenue, for instance, through its 
lower section, important a thoroughfare as 
it is, is only half lighted by a few electric 
lamps standing too far apart to be of very 
much use. Mr. Charles Cooper, the ener- 
getic president of the electric-light compa- 
nies of Brooklyn, is the man who will see 
that the best of light is given, and all the 
city need to do is to assist him with reasona- 
ble appropriations. 
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-—— The ‘‘ Municipal” system of electric 
lighting is to be given a trial by the city of 
Portland, Me. 

—— The Germantown (Pa.) Electric Light 
Company is receiving bids for additional 
power, and will increase their capacity tu 
100 are lights. 

—— James Leffell & Co., of Springfield, 
Ohio, and 110 Liberty street, this city, have 
just issued a very complete and attractive 
illustrated hand-book of their double turbine 
water-wheel. 


—— The Nortbern Electric Company, of 
Philadelphia, (Thomson Houston system) has 
recently added two new 45-light machines. 
The capacity of the plant will be increased 
to 200 arc lights. 

—— The United States Electric Light 
Company is doing an excellent business in the 
West. Through their active agent, Mr. J. H. 
Reid, a contract has just been closed with 
Mr. C. E. Deeker, of Eureka, Kansas, for an 
are plant, which will be put in at once. 

—— Mr. Frank J. Norton, who has lately 
been in the employ of the Merchants’ Elec- 
tric Light and Power Company, of Boston, 
started last week for Peru. He has a five 
years’ engagement with the American Elec- 
tric and Illuminating Company. His former 
associates, both his employers and his fellow- 
employes, surprised him by the gift of a 
handsome gold watch. They are all sorry 
be has gone, but believe he will prosper. 

— A contract has been signed by the 
American Electric Manufacturing Company 
and E. A. Noyes, chairman of the street- 
lighting committee of Portland, Me., pro- 
viding for the lighting of the streets of that 
city by electricity at a cost of $25,000 per 
year. Thisis $2,500 per year less than was 
asked by the gas companies. 

— The Louisiana Electric Light and 
Power Company, of New Orleans, is pushing 
matters in the lighting contract for 1886 and 
1887. The contract for all the necessary 
poles will soon be awarded, and also for 
increased power. It is understood that 
three Corliss engines, aggregating upwards 
of 1,000 horse-power, will be added, with 
the necessary plant of boilers. There will 
therefore be nothing to do except erect the 
poles and lamps, wire the district and add 
the engines. The dynamos from the Exposi- 
tion plant of the company are there, and 
have a capacity for 900 lamps, or 400 more 
than are required for the contract of 528 for 
the entire city. It is thought that everything 
will be ready and in running order by Decem- 
ber, and on January 1st New Orleans will, 
at one instant, be lighted all over with a blaze 
of electricity. 

—— The first of October next will witness 
in Blo: mington, Ill., another stride toward 
progr ssive city regulations. The electric 
light will then for the first time be introduced 
&8 a sireet-lighting medium, and will entirely 
supersede gas for that purpose. This move- 
ment isin the line of the metropolitan im- 
provement, and will afford this city the best 
lighting medium now known or used. At 
first an effort will be made to light the streets 
of Bloomington with 130 lamps, which it is 
thought will be sufficient, but provision bas 
been made for an increase to 150. The 
globes will be strung at the intersection of 
streets. The distribution of lights has been 
so made as to offer as near as possible equal 
illumination to every part of the city. The 
Thomson-Houston Company intend to make 
the electric lighting of this city as satisfac- 
tory, complete and successful as it can be 
made. They have put in machinery and ap- 
pliances making their plant there perfect and 
adequate to do the work required of it. Mr. 
McTiggan, the Thomson-Houston representa- 
tive, declares that the company will make 
their work so thorough that the Bloomington 
electric light will commend the system to 
other cities, 
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NATIONAL TELEPHONE EXCHANGE 
ASSOCIATION, 


Long-Distance and Short-Distance Talkers 
in Council—Providence Alive With Ac- 
tive Telephone Officials. 

VALUABLE PAPERS READ FOR THE “‘ BENEFIT 
OF THE ASSOCIATION ONLY” —THE LEADING 
POINTS PRESENTED WILL BE FOUND HERE- 
WITH. 

Providence, Rhode Island, isa city of some 
hundred thousand inhabitants, where all is 
quiet and peaceful. That was a sudden, 
though we trust not rude, awakening that 
this, the chief city of the smallest State in 
the Union received last Tuesday, when the 
telephone boys, with their wild, weird 
dialect and electrical gestures, burst upon her 
unprotected domain, and bivouacked at the 
Narragansett House. Here they were hos- 
pitably received, the arrangements made in 
advance by the Providence Telephone Com. 
pany, particularly by Supt. A. C. White, 
proving satisfactory to allattendants. There 
were the usual happy greetings and cheery 
expressions, the universal opinion being ex- 
pressed that the telephone officials had found 
the elixir of youtb, and instead of aging 
with the increase of years were constantly 
growing younger and (were it possible) 
brighter. Some of them, when questioned 
about dividends, and hail storms, and ‘ re- 
construction,” would only be cast down long 
enough to explain that the future outlook 
was decidedly more rosy, and with less 
royalty to pay to the American Bell Com- 
pany, and improved and less expensive 
systems, they expected to resume dividends 
and defy tornadoes in the not far distant 
future. There seemed to be a feeling in the 
air that the close times of the past two years 
were slowly changing for the better, and that 
the telephone companies would receive an 
excellent share of this returning prosperity. 

There were present attending the meeting 
and mingling with the members the follow- 
ing named gentlemen : 

Cc. J.French, Boston, Assistant Gen’] Man- 
ager American Bell Telephone Company. 

Thos. Sherwin, Auditor American Bell Co. 

W. R. Driver, Treasurer American Bell 
Co. 

Dr. W. W. Jaques, Boston, Electrician 
American Bell Telephone Company. 

Edward J. Hall, New York, American 
Telegraph and Telephone Company. 

Henry Bentley, Philadelphia, Pa., Presi- 
dent Bell Telephone Company, of Philadel- 
phia 

Dr. S. M. Plush, General Manager Bell 
Telephone Company, of Philadelphia. 

Cc. F. Cutler, Brooklyn, N. Y. President 
New York and New Jersey Telephone Com- 
pany. 

W. D. Sargent, Brooklyn, N. Y., General 
Manager New York and New Jersey Tele- 
phone Company. 

\W. H. Eckert, New York, General Man- 
ager Metropolitan Telephone and Telegraph 
Company. 

H. Metzger, Piitsburgh, Pa., General Man- 
ager Central District and Printing Telegraph 
Company. 

William Ker, MHarrisburgh, Pa., Gen- 
eral Manager Pennsylvania Telephone Com- 
pany. 

Hl. L. Storke, New York, President 
Empire State Telephone and Telegraph Com- 
pany. 

Dp. I. Carson, New York, General Super- 
intendent Southern Bell Telephone Com- 
pany. 

James Merrihew, New York, East Ten- 
nessee Telephone Company. 

Samuel M. Bryan, Washington, D. C., 
Chesapeake and Potamac Telephone Com- 
pany. 

J. N. Keller, Boston, Mass., General Man- 
ager New England Telephone Company. 

G. F. Durant, St. Louis, Mo., General 
Manager Bell Telephone Company, of Mis- 
souri. 

C. N. Fay, Chicago, Il]., General Manager 
Chicago Telephone Company. 

B. E. Sunny, Superintendent Chicago 
Telephone Company. 

Capt. G. M. Stone, Cincinnati, Ohio, Gen- 
eral Manager City and Suburban Telegraph 
Association. 





8. M. Cowles, Buffalo, N. Y., General 
Manager Bell Telephone Co., of Buffalo. 

H. P. Frost, New Haven, Conn , General 
Manager Southern New England Telephone 
Company. 

Morris F. Tyler, New Haven, Conn., Pres- 
ident Southern New England Telephone 
Company. 

E. M. Barton, Chicago, Ill., Vice-President 
Western Electric Company. 

W. R. Patterson, Chicago, Western Elec- 
tric Company. 

T. B. Doolittle, Bridgeport, Conn., Special 
Agent American Bell Telephone Company. 

Charles R. Truex, Montclair, N. J., Spe- 
cial Agent American Bell Telephone Com- 
pany. 

R B. Boyd, Boston, Special Agent Ameri- 
can Bell Telephone Company. 

J. M. Brown, Boston, Special Agent Ameri- 
can Bell Telephone Company. 

E. V. Cherry, Cincinnati, Vice-President 
Standard Electrical Works. 

W. N. Eastabrook, Elmira, N.Y., General 
Manager N. Y. & Pa. Telephane Co 

Samuel Ivers, New Bedford, Mass., Presi 
dent Southern Massachusetts Telephone 
Company. 

A. P. Sawyer, Newburyport, Mass. 

W. A. Jackson, Detroit, General Manager 
Telephone and Telegraph Construction Com- 
pany, of Michigan. 

E. B. Field, Denver, General Manager 
Colorado Telephone Company. 

Harry Thayer, New York, Manager West- 
ern Electric Company. 

F. W. Harrington, New York, Western 
Electric Company. 

Charles A. Rolfe, New York, Western 
Electric Company. 

Eugene F. Phillips, Providence, President 
American Electrical Works. 

W. H Sawyer, Providence, Secretary 
American Electrical Works. 

F. A. Angell, Providence, American Elec- 
trical Works. 

Henry Howard, President Providence Tele- 
phone Company. 

Charles T. Howard, Secretary and Treas- 
urer Providence Telephone Company. 

J. W. Duxbury, General Manager Provi- 
dence Telephone Company. 

F. H Gardner, Assistant General Mana- 
ger Providence Telephone Company. 

A. C. White, Superintendent Providence 
Telephone Company. 

H. D. Stanley, Bridgeport Brass Works. 

H. B. Lytle, New York, Lytle & Co. 

George E. Betts, Bridgeport, Manager. 

E. T. Gilliland, Boston. 

Stephen D. Field, New York. 

I. H. Farnham, Electriciaa New England 
Telephone Company. 

W. J. Denver, Boston, Assistant Gencral 
Manager New England Telephone Company. 

Col. Parker, Boston, Superintendent New 
England Telephone Company. 

Charles Williams, Jr , Boston, W. E. Co. 

8. B. Gifford, Louisville, General Manager 
Ohio Valley Telephone Co. 

J. B. Speed, Louisville, President Bell 
Telephone Company, of Louisville. 

Joel C. (lark, New York, Secretary and 
Treasurer New York and New Jersey Tele- 
phone Company. 

Loren N Downs, President ELEcTRICAL 
REviEw, New York. 

Charles W. Price, Associate Editor ELEc- 
TRICAL Review, New York. 

John W. Beane, Electrician ELEcTRICAL 
Review, New York. 

W. J. Johnston, Editor Llectrical Word, 
New York. 

Ralph W. Pope, Associate Editor Hlectri- 
cian and Electrical Engineer, New York. 

John A. Seeley, Electrician Metropolitan 
Telephone Company. 

W. A. Childs, New York, Law Teiepnone 
Company. 

J. H. Bunnell, New York, Bunnell & Co. 

Col. H. C. Adams, New York, Holmes, 
Booth & Haydens. 

C. E. McCluer, Richmond, Va. 

Theo. Mace, New York, Electrical Supply 
Company. 

W. B. Habirshaw, New York, General 
Manager Triplex Insulated Wire and Rubber 
Company. 





W. Wolcott Marks, New York, Bishop 
Gutta-Percha Company. 

Clark B. Hotchkiss, New York, Kerite 
Cable Company. 

R. K. Dana, New York. 

J. D. Easterlin, Charleston, 8. C.; C. E. 
McCluer and W. J. Cole, Atlanta, Ga., Dis- 
trict Superintendents Southern Bell Tele- 
phone Company. ; 

A. B. Uline, Albany, General Manager 
Hudson River Telephone Company. 

Geo. Wiley, New York, Standard Under. 
ground Cab’e Company. 

Willard L. Cardle, New York, Okonite 
Company. 

W. O. Callender, New York, Callender 
Insulating Company. 

J. D. Bailey, New York, Telegraphic Time 
Company. 

E. B. Baker, Superintendent Southern New 
England Company. 

J. J. Carty, Boston, New England Tele- 
phone and Telegraph Company. 

C. F. Size, Montreal, Bell Telephone Com- 
pany of Canada. 

A. Wilson, Jr , Chesapeake and Potomac, 
Baltimore. 

Colonel Fred. Mason, Bridgeport Brass 
Works. 

J. C. Wilson, Philadelphia, Clark Insulated 
Wire Company. 

John M. Pendleton, Equitable Electric 
Company, New York. 

H. M. Smith, Washburn & Moen Com- 
pany. 

W. H. Cull, Superintendent Hudson River 
Telephone Company. 

Henry L. Shippy, Manager John A. Roeb- 
ling’s Sons’ Company. 

TUESDAY’S SESSION. 

The convention assembled at 11 4. Mm, in 
the parlor of the Narragansett House—Morris 
Tyler presiding. Ex-Governor Howard, of 
the Providence Telephone Company, wel- 
comed the members of the association to the 
city in pleasant words, and also, in behalf of 
his company, invited them to enjoy a ride 
down the bay on Thursday afternoon. This 
was acknowledged by Mr. Tyler, who, in 
behalf of the convention, thanked Governor 
Howard for his welcome and the Providence 
Company for the entertainment, which would 
be most unanimously accepted. 

After the call of the roll of membership 
new members were proposed. The Ameri- 
can Telephone and Telegraph Company, 
whose business was ‘‘ between large cities 
not yet named,” as the chairman put it, was 
elected a member, and Mr. T. N. Vail was 
unanimously elected an honorary member, 
the chairman stating that in the case of Mr. 
Vail the mention of his name was all that 
was necessary. The Callender Insulating 
Company was also elected to honorary mem- 
bership. 

Secretary W. D. Sargeant then read his 
report, which showed a membership of 41 
active members and 30 honorary members. 
He stated that the programme of the present 
meeting differed from those formerly held in 
respect to the presentation of papers; her to- 
fore volunteers had been depended on, but 
on this occasion a number of gentlemen 
would present papers prepared for the occa 
sion. Although the telephone interests, like 
other interests, had been passing through a 
very discouraging depression, yet this should 
only serve to more closely unite this organi- 
zation. The secretary alluded to the agree 
able meeting of the licensees with the Ameri- 
can Bell Company in June, which, however, 
had kept some of the members away from 
the present meeting, as they could not spare 
time to attend both. The treasurer's report, 
he stated, showed a balance of $37.35 in the 
treasury, with uncollected dues amounting 
to $630. 

The report of the Executive Committee, 
which had just held a meeting, was then 
presented. It was decided to employ a sec- 
retary at a salary of $110 a month, whose 
business would be to take particular care and 
interest in the objects of the convention— 
gathering and compiliug matters of import- 
ance. It wasalso recommended that the annual 
dues be made $50 per annum foreach member, 


the constitution in this regard to be changed | 


at the next meeting. 





The report was accepted and filed. 

The chairman stated that an invitation had 
been received from the American Bell Tele- 
phone Company, asking the convention to 
visit Leicester, Mass., on Saturday, and in- 
spect the new “ village system ” of telephony. 
(This is described in another column.) A 
special car will be furnished for the occasion, 
he stated, by the parent company. 

Mr. Tyler then spoke at some length in an 
interesting manner, and in the line of remin- 
iscences For five years, since 1880, these 
conventions had been held. The first meet- 
ing at Niagara was largely attended, and, 
although they had a good time, yet managed 
to do considerable business. ‘‘ When we 
met there,” said the president, ‘‘ we were 
substantially strangers, and all in a state of 
enthusiastic uncertainty. He did not think 
any company could put their hands upon their 
figures and say it had made a cent or ex- 
pected to make a cent. The members were 
full of hope, but when analyzed it was ex- 
ceedingly airy. In the spring of 1881 the 
conditions were different, matters having 
become crystallized, the opposition of the 
Western Union Company having been sub- 
stantially wi hdrawn. In 1881-2 we were the 
most self-contented convention everassembled 
in one room. All had made money and saw 
an indefinite expansion of business a long 
way off. In 1883 we were not so enthusiastic, 
and in 1884, at Philadelphia, were blue. 
We have been in periods of eager expectancy, 
in the flush of almost unexpected success, 
and now find steady, unremitting work, con- 
stant anxiety and careful forecast not only 
for to-morrow, but for next year’s business, as 
the result of an established concern with 
large interests to care for.” President Tyler 
then discussed the relations of licensor to the 
licensee in an intelligent and comprehensive 
manner, and believed that something should 
be done to regulate their business relations. 
In conclusion, he said that in many respects 
the telephone business was dependent upon 
the general business of the country. He had 
seen what he believed to be an honest and 
permanent revival, not speculative. ‘‘Itis our 
business to keep our eyes open and profit by 
the experiences of the past, so that in a 
reasonable time we all shall find ourselves on 
that delightful basis on which some licensees 
find themselves, where we can pay a dividend 
on all the stock after deducting both ex- 
penses and construction.” 

Election of officers followed, and re- 
sulted in the election of the following- 
named gentlemen to serve the ensuing year: 

President—C. N. Fay, General Manager 
Chicago Telephone Company, Chicago. 

Vice-President—George F. Duraut, Bell 
Telephone Company, of Missouri, St. Louis. 

Secretary—Gen. C. H. Barney, Superintend- 
ent New York and New Jersey Teleptone 
Company, Jersey City. 

Treasurer—H. L. Storke, President Empire 
State Telephone Company, New York. 

Mr. Durant at first thought that two 
officers should not come from the West, and 
asked to be permitted to decline, but the 
convention would not hear of it, the chair- 
man stating that this was the first case on 
record where a St. Louis man desired to 
decline an office because a Chicago man was 
elected. (Laughter.) 

Mr. Cutler, who nominated Mr. Storke as 
treasurer, stated that a man so capable and 
willing to make up all deficiencies that 
might occur in the treasury should not be 
permitted to go out of office, and asked for 
Mr. Storke’sre election. This gentleman was 
willing to serve, provided he would'’nt be ex- 
pected to make up the new $50 dues of 
the members, should any fall behind. 
After this amusing passage, Mr. Storke was 
unanimously re-elected. 

Morris Tyler and B. E. Sunny, were elect- 
ed members of the Advisory Committee, 
and James Bigler, R. M. Bailey, C. F. Cutler 
and H. M. Metsyar, members of the Execu- 
tive Committee. 

The officers assumed their offices, Mr. 
Durant presiding in the absence of Mr. 
Fay. 

Mr. Sargeant said St. Louis was virtually 
settled upon as the place of the next meet- 
ing, the invitation having been extended two 
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years ago. Mr. Cutler desired to know if 
that invitation still held, and Mr. Durant 
assured bim that it did. St. Louis was 
then decided upon as the place of the next 
meeting, and, later, the first Tuesday in 
September as the time. 

While debating the best time to meet in 
St. Louis, Mr. Cherry suggested that the 
time should be later in the month than 
usual, for the first of September, as it was 
very warm at that time in St. Louis. Mr. 
Lockwood explained that need not be a 
hindrance as there was a delightfully cool 
“beer cave” in St. Louis that the members 
could all visit and easily keep cool. 

The committee on ‘‘ Wire Gauges” then 
reported through the chairman, Mr. Sargent, 
who stated that he had corresponded with a 
number of leading wire manufacturers, and 
users of wire, and, while they all seemed 
desirous of securing a standard gauge, there 
seemed to be a difficulty in settling on a 
gauge. He recommended the adoption of 
the new Engli-h standard gauge, although 
Mr. Doolittle, another member of the com- 
mittee, preferred the American. 

Mr. Carson, the third member of the com- 
mittee, agreed with Mr. Sargent. 

Mr. Hotchkiss explained what the new 
English gauge was,and Mr. Callender moved 
that a committee be appointed to confer 
with the Electric Light Association on the 
matter, and thereby be enabled to adopt a 
gauge satisfactory to all. 

Mr. Sargent didn’t think this necessary. 
Tho Birmingham gauge, he stated, was the 
old English gauge standardized. 

Mr. T. D. Lockwood opposed the motion 
of Mr. Callender with considerable vigor, 
stating that he thought it would be confer- 
ring an unmerited compliment on the Elec- 
tric-light people. Thought they had shown 
perfect disregard of the telephone interests, 

The conventioa adjourned until 3 o’clock, 
without deciding the matter. 

TUESDAY AFTERNOON SESSION. 

The meeting opened at 3 o’clock P. M., 
with Mr. C. U. Fay in the chair. 

The discussion upon the resolution pre- 
viously offered, that the association adopt 
some uniform standard wire gauge was con- 
tinued. 

Mr. T. B. Doolittle of the American Bell 
Telephone Co., spoke quite f: rcibly against 
the adoption of the new English standard 
wire gauge, and exhibited to the meeting a 
chart showing graphically, on an enlarged 
scale, the lack of uniformity in variations of 
the successive sizes of the English Standard 
and Washburn & Moen Standard, and on the 
contrary the uniformity of the American 
Brown & Sharpe gauge. Messrs. Brown & 
Sharpe had taken up the subject about 20 
years ago, and had worked out a good prac- 
tical gauge, avoiding the defects of the 
gauges then in use, and embodying their 
good points. Their system was based on 
variations of thousandths of an inch, rising 
in a regular even succession. This gauge, 
the gentleman stated, was in use by a host 
of manufacturers of brass and copper wire in 
the United States, and gave general satisfac 
tion. Much confusion, he said, had arisen 
from the use of numerous wire gauges 
throughout the country, each manufacturer 
for himself. In speaking upon the subject 
with Mr. Washburn, of Washburn & Moen, 
that gentlemen expressed himself anxious for 
the adoption ofa standard universally agreed 
upon, and thought he simply voiced the 
opinion of the wire manufacturing element 
generally. 

‘‘Why turn to foreign countries for a 
gauge,” Mr. Doolittle said, ‘‘ when we have 
good ones of our own at home, for instance, 
the micrometer and B. & 8. gauges, both 
American inventions ?” In his opinion it 
would be many years before the English 
standard gauge would be generally adopted, 
even in England. All understood the 
/‘merican gauges, and the adoption of the 
Exglish gauge would, he thought, make con- 
fusion more confounded. 

Mr. Sise, of Montreal, expressed the view 
that the English standard gauge had passed 
into practical use more fully than we on this 
side of the water were aware of. The Ger 
mans and French, as well as the English, 





used it; the French perhaps not so generally 
as the other two, but the bulk of the wire 
drawn in Europe was manufactured in Eng- 
land and Germany. If be ordered No. 9 wire 
for instance from foreign manufacturers, and 
did not express the gauge, English standard 
gauge would be sent. 

Mr. C. B. Hotchkiss agreed with the pre- 
vious speaker, and stated that he had sup- 
plied considerable wire to foreign parties, 
and that all the specifications called for 
English wire gauge. 

Mr. Shippey thought the adoption of some 
standard gauge throughout the country vey 
necessary, aud that this associati n in taking 
the initiative step in that direction would, 
by its influence,greatly aid the object in view. 

All telephone companies at least would 
then order their wire according to one and 
the same gauge. 

Mr. Sargent, of Brooklyn, stited that the 
greater part of the confusion arising on the 
wire question was due principally to the 
fact that each wire company adopteda gauge 
to suit its own sweet will. 

What we want isa simple uniform gauge 
for all, both at home and abroad, and as he 
did not think the English could be in“uced 
to change their wire gauge, bound as it is by 
law, we should, for the sake of uniformity, 
conform to the English standard gauge 
owing to its universal adoption in foreign 
countries. 

Mr. Doolittle could not agree with Mr. 
Sargent on this point, and thought that as we 
had a gauge of our own which we were 
familiar with, it would be starting over again 
to very little purpose. 

Mr. Barton spoke somewhat in review of 
the subject, and to the point. He was op- 
posed to giving up what had been gained in 
the way of experience with our own gauges 
to adopt a foreign one. The English s'and 
ard gauge was in fact mainly theoretical in 
its application at present, and it would take 
years before it would come into direct opera- 
tion. He did not think it wise to bring about 
additional confusion simply to perhaps bene 
fit posterity. For his part he would prefer 
to see a movement in the direction of the 
adoption of the Brown & Sharpe gauge, and 
thought that from its perfection the chance 
of its general adoption was great. The dis- 
cussion was continued by Messrs. Fay, 
Eckert, Durant, Doolittle, Callender, Metz- 
ger, Sargent and others, when the original 
motion was put to the meeting, and the Eng- 
lish standard wire gauge adopted. 

Mr. Clark Hotchkiss offered the resolution 
chat the secretary be instructed to prepare 
and is-ue a circular to the members giving 
the weights of the different sizes of wire 
under the adopted gauge, and also their re- 
sistances per mile for both copper and iron 
wires, using the Matbiessen standard. 

Mr. Callender suggested that the other 
electrical associations be notified of the 
action of this association. 

Mr. Barton also requested that manu- 
facturers of wire be included. The motion 
was adopted as amended. 

The recommendation of the Executive 
Committee that the assessment for the ensu- 
ing year be $40 for each member, &c., then 
came before the association. This brought 
forth considerable discussion, in which the 
meeting was highly entertained by the partic- 
ularly witty remarks of Messrs. Keller, 
Estabrook and Storke. 

The committee’s recommendation was 
finally adopted, with the amendment that 
this assessment could be moditied by the ac- 
tion of the Advisory Committee, but in no one 
case is a remittance of assessment to exceed 
$20. Several other recommendations of the 
Executive Committee relating to the annual 
dues and a salary of $100 per month pertain- 
ing to the secretaryship, were disposed of. 

An invitation from the Pawtucket Thread 
Company, to visit their works, was accepted 
by the members, with thanks from the 
association. 

At 5 P. M., upon motion, the meeting 
adjourned, 

WEDNESDAY’S SESSION. 

Several amendments to the constitution 
proposed by Mr. Ed. Hall, were laid over 
until next year, 





Mr. G. L. Wiley, of the Standard Under- 
ground Cable Company, was elected an 
honorary member. 

In the absence of Mr. Angus Hibbard, the 
author, Mr. W. D. Sargent read the paper on 
‘“‘Some Practical Results of Long-Distance 
Telephoning.” 

The fabulous tales of the new wonder, 
when long-distance telephoning was first pro- 
posed, were humorously commented on. In 
1878-9 the extension of extra territorial lines 
commenced on an economical plan. Capital 
came to the assistance, and the telephone 
was most rapidly developed. Now there are 

,252 exchanges in the United States. The 
paper dealt at some Jength with the details 
of the extra-territorial plants of the Chi- 
cago Telephove Company, the Wisconsin 
Company, the Michigan Company, New 
York and New Jersey Company and 
Buffalo Company. About 100 miles 
the average distance, but some exchanges 
have lines running 150 miles and over. The 
best-paying plants are those where the lines 
enter exchanges of 500 or more subscribers. 
The average length of conversitions is two 
minutes each, much longer time being re- 
quired in connecting and disconnecting. Mr. 
Hibbard favored the toll ticket. He claimed 
that the most perplexing feature was ‘“‘in- 
duction,” different in degree and annoyance 
in different States. ‘The inductive effects of 
long parallel lines was an annoying feature not 
yet remedied. Hard-drawn copper wire was 
the best for long distance, and could be 
worked u distance of 260 to 250 miles. The 
annunciator coils should be kept away from 
these lines. Good operators are particularly 
necessary in long-line work. The author 
thought the day was not far distant when the 
troubles of this branch of the business would 
be overcome. 

Mr. Storke doubted if all had been charged 
to toll lines that should. The exchanges 
had a large portion of these expenses to 
bear. Messrs. Sargent and Fay agreed with 
this. 

Mr. Lockwood said there were two new 
induction sources, one in the nature of 
screeching noises on the Jong line between 
New York and Boston; the other the induc- 
tion from the third rail of the street-car line 
where the Daft motor was being tested at 
Baltimore. 

Mr. Wilson, of Baltimore, said this latter 
annoyance would compel the removal of 
their entire line. The distance that the 
street-car line followed the telephone wires 
was 21g mules, aud the lines were useless 
when the third rail was charged with electri- 
city. Had tried every remedy except the 
metallic circuit. 

Capt. Stone suggested that the Baltimore 
Company refrain from moving their line 
until the Daft people were through experi 
menting. He didn’t believe this motor 
would prove a commercial success. 

Mr. Callender stated that a series of ex- 
periments made by his company to get rid of 
induction, had proved very successful. 
They used one return circuit for several 
wires. 

Mr. Cowles, of Buffalo, said that he had 
found the limit to be 60 miles for long 
distance talking, although had talked 150. 

Mr. Sise, of Canada, had secured the best 
results with a No. 9 wire, on 10 feet cross arm, 
without insulators. Talked 200 miles easily. 

The question of blanks for extra-territorial 
work was discussed, Mr. Sise saying that it 
took nearly 25 cents’ worth of book-keeping 
to get 25 cents in business. 

Mr. McCluer, of Richmond, thought 
metalliferous veins had something to do with 
relieving by induction disturbances on long 
lines. 

Mr. Metzgar, of Pittsburgh, said 100 miles 
was the limit in bis territory. 

In reply to inquiries, Mr. Lockwood said 
the metallic circuit, properly constructed, 
was a cure for nearly all the troubles of 
distance telephoning. This would require 
an entire change, however, of appliances for 
central offices, etc. 

Mr. Frost said that metallic circuits, he 
had found, would interfere with one another 
when adjacent. 

Mr B. Sunny, of Chicago, :ead a paper 


is 





en “ Exchange Statistics.” The paper in- 
cluded a number of interesting points con- 
cerning the leading exchanges, giving the 
number of subscribers in each city, and the 
ratio of increase for the year, and the con- 
nections made daily. The author regretted 
that some of the companies had neglected to 
report. The best average of calls per sub- 
scriber was found to be at Detroit, where it 
amounts to 10 and ,‘, calls per day. The 
expense per 100 messages had nearly all 
been reduced as compared with last year, 
the cost running from 21 cents to 66 cents, 
Trunk lines had increased from 1293 last 
year, to 1,712. The cord board, it was 
found, was rapidly supplanting the plug 
board. The average pay of linemen was 
shown to be $2 per day ; of ‘ combination ” 
men, $2.21. The removal of resistance in 
the Chicago T:lephone Exchange, fully 
described by our Western correspondent in 
the last issue of the Review, was alluded to 
in the conclusion of Mr. Sunny’s valuable 
paper. 

Mr. Storke’s paper on “ Legislation” fol- 
lowed. He divided this into tive classes : 

ist. Laws regulating relations with tele- 
graph companies. 

2d. Laws relating to taxation. 

3d. Laws relating to appointment of com- 
missions. 

4th. Laws on underground wires. 

5th. Laws fixing rates. 

A general review of the legislation that had 
been enacted was given in Mr. Storke’s usual 
entertaining manner, 

In the discu sion which followed, Mr. 
Durant and Mr. Fay gave their experience 
with legislation, the former saying that it was 
best to be frank and friendly with the gentle- 
men in power. Bills should be defeated, not 
amended, as that was dangerous. The St. 
Louis company is now paying 21 per cent. 
of gross receipts to the State. Mr. Fay 
favored being represented at State legislatures 
by capable men, as part of the legitimate 
business of telephone work. 

Col. Eckert, of New York, presented a 
brief paper describing the underground sys- 
tem in use by the Metropolitan Company. 
They bad at one exchange 220 miles of the 
Patterson cable, the longest levgth being 
1.939 feet, the shortest 1,300 feet. There 
were 868 conductors in all, 629 in use. Each 
cable had from 50 to 100 wires, and were 
placed in wooden conduits, three feet below 
the surface. The Edison underground sys- 
tem of the Twenty first Street Exchange con- 
sisted of 194 miles of 981 conductors—561 
in use. Longest length, 1,694 feet; shortest, 
797, There are from 100 to 271 conductors 
in each cable In the Brooks system, at. the 
Spring Street Exchange, there were two 
4-inch pipes, containing 380 conduc ors each, 
200 miles of it having been laid; 760 con- 


ductors in all were down, 501 in use. Long- 
est length, 2,443 feet; shortest, 365. All 
these systems were giving satisfaction. The 


total of underground wire of this company 
was 614 miles. 

The convention adjourned to 8 Pp. M. 

WEDNESDAY AFTERNOON SESSION. 

The association met for its afternoon ses- 
sion at 3 Pp. M., President Fay in the chair. 

The next business in order, as announced 
by the President. was a paper by Mr. W. R. 
Paterson, on ‘‘ The Underground Problem.” 
This paper was full of useful information 
and practical suggestions. There were three 
principal obstacles to be met with in the 
construction of underground conductors, 
namely: scientific, practical and financial. 
These he treated in detail, taking up the sub- 
jects of induction, retardation and escape, 
and stating that, in his opinion, a greater 
part of the cross talk heard in telephone cir- 
cuits was due more to escape than induction. 

High initial resistance he considered as the 
best guarantee of efficiency. The use of 
symmetrically placed wires was undoubtedly 
an absolute cure for induction, but we had 
also to take into consideration the fact that 
the resistance was greatly increased thereby. 
What was the best way to protect wires un- 
der ground was about as easy to decide, the 
speaker said, as to decide the best way of 
protecting human life from accident. The 

(Concluded on page 5.) 
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INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENT OF THE UNITED STATES WERE 
GRANTED IN THE WEEK ENDING SEPT. 
1, 1885. 


825,863 Machine for making tubing and cord and 
for covering telegraph and other wires; Vernon 
Royle and John Royle, Jr , Patterson, N. J. 

325,389 Circuit for are and incandescent electric 
lights ; Harold P. Brown, Chicago, II. 

325,300 Are and incandescent lighting system: 
Harold P. Brown, Chicago, IIl. 

325,391 System for operating incandescent lamps; 
Harold P. Brown, Chicago, Ill. 

325,423 Electric are lamp; Norman McCarthy, 
Hoosick, N. Y., assignor to John B. Tibbitts, same 
place. 

325,424 Electric arc lamp; Norman McCarthy, 
Hoosick, N. Y., assignor to John B. Tibbitts, same 
place. 

325,463 Annunciator; Henry E. Waite, New 
York, N. Y., assignor to Charles F. Livermore, 
same place. 

325,495 Underground electrical conductor; D. 
Brooks, Philadelphia, Pa. 

325,520 Apparatus for testing electrical circuits ; 
I. H. Farnham, Boston, Mass., assignor to the Amer- 
ican Bell Telephone Co., same place. 

325,540 Socket and connection for electric-light 
circuits ; Godfrey Hess, Williamsport, Pa , assignor 
of three-fourths to Henry Metzger, same place, and 
George W. Dyer, Washington, D. C 

325,569 Device for lighting gas by electricity ; 
Francis H. Root, Hyde Park, Il. 

325,576 Electric regulator Wm Stanley, Jr., En- 
glewood, N. J. 

325,619 Dynamo-electric machine ; Charles L. Fr. 
Mueller, Milwaukee, Wis., assignor of one-half to 
Emil Schandein, same place. 

325,630. Insulating and anti-induction tube for 
electric conductors ; Frank B. Rae, Newark, N. J. 

325,689 Electric alarm ; James J. Wood, Brook- 
lyn, N Y. 

325,641 Electric motor; Leonidas G. Woolley, 
Kalamazoo, Mich. 








BUSINESS NOTICE. 


Wanted —We are in need of a practical man, who 
has enough experience in electric lighting to take 
charge of a plant, and get the best results from thc 
same. We are operating the Sperry arc, and the 
Weston arc, and large and small incandescent 
lamps. What we want is a working electrician ; 
one who can handle his men, as well as jump right 
in himself. Replies should be sent to Box 304, 
Omaha, Neb. 


RUBBER HOOK INSULATORS 


AT VERY LOW PRICES, 
IN LOTS TO SUIT 


THE TELEPHONE TRADE! 


We have on hand a large number of RUBBER 
HOOK INSULATORS which we offer to the Tele- 
phone Trade in lots to suit, at very low prices. 

Send for price, naming quantity required, and we 
will quote by return mail. 

We shall also be pleased to quote upon all 
general 


TELEPHONE LINE MATERIAL, 


Of which we carry a large stock. 
E. 8. GREELEY & €9O., 


sore°ts L. 6. TILLOTSON & CO. 


sors to 
MANUFACTURERS, IMPORTERS AND DEALERS IN 


Telegraph, Telephone & Electrical Supplies 
OF EVERY DESCRIPTION, 
5 AND 7 DEY STREET, NEW YORK. 








SUNLIGHT CARBONS! 


MANUFACTURED BY THE 


PARKER-RUSSELL 
Mining and Manufacturing Com’y, 


Til Fine Street, - = - - = ~ - - st. Louis, Mo. 
100,000 CARBONS PER WEEK. 
Using the purest materials and with machinery of our own invention, 
Every Carbon is manipulated separately from the beginning of the operation until finished. 


They are, therefore, 


ABSOLUTELY UN/IFO2M AND EACH CARBON ALIKE IN ALL ITS PARTS. 


In straightness, length of time in burning, brilliancy and steadiness of light they excel all others, and are adapted to the various systems of 
ighting in use. 





EDISON 


INCANDESCENT LAMPS 


1% to 20 Candle-Power. 


The **B” Battery, Dental and Surgical 
Lamps, Micro Lamps, Motors, &c. 


General < Electrical Supplies, 


Flectric-Light Wires, Bare, Insulated 
and Silk-Covered, 


THE NATIONAL 


Corporation and Mercantile Books Time Regulating Co., 
EXAMINED & AUDITED. 


Telephone Accounts a Specialty. | 


Send Stamp for Catalogue. P. O. Box 3329. . 
CHARLES DUTTON, E. S. HATHAWAY, In the United States for the use of its Instruments 


THE STOUT-MEADOWCROFT CO,, °#4BLES pur HATHAWAY, | sorsending 
Authorized Agents for the Edison Lamp Co. 
Box 2411. 21 ANN STREET, NEW YORK, Refer to Erzorricat Review. | 


PAINE & LADD, 


Late ce RDS | STORY B. LADD. 
Attorneys in Patent Causes 
And Solicitors of Patents, 
WASHINGTON, D.C 


| Bureau of Audit, ) | 


No. 23 Park Row, 
New York. 


Room 7. 
BOSTON, MASS., 


Is now prepared to contract with 


TELEPHONE COMPANIES 








Accurate Time Signals by Telephone 





| Every minute of the day or night. 

| By ONE INSTRUMENT in an exchange any 
| number of subscribers in that exchange can be 
| furnished with Accurate Time ct a nomincl 
price per yecr. 

No change in subscribers’ instruments required, 
| Does not interfere with conversation. The sub- 
| scriber simply listens at the recciver, without 
| calling, and the signals are plainly audible. 








For full particulars, please address, 





CHARLES A, CHEEVER, President. WILLARD L, CANDEE, Treasurer. | 


THE OKONITE COMPANY, JO HN M. ORAM, 


Formerly New York Insulated Wire and Vulcanite Co,, 
GENERAL MANAGER, 


MANUFACTURERS OF 
BOSTON, MASS. 


INSULATED WIRES AND CABLES, 


No. 13 PARK ROW, NEW YORK. 


LECLANCHE GONDA BATTERY 


(FORMERLY THE PRISM BATTERY). 


THE STANDARD OPEN CIRCUIT BATTERY OF THE WORLD. 


In order to protect our customers, the public and ourselves against unscrupu- 
lous piracy of our title, Prism, and its application to worthless imitations of our 
Battery, we have changed its name to Gonda, which is fully protected by the 
following 


MODEL and g_ Seni forCircwars, 


XPERIMENTA| &:Eones&Bro. 


wn dd CINCINNATI, 0. 
W ORK sriciiiv. 


(Mention this Paper} 








|B. 0. Box 1351, 








TRADE 


GONDA. 


Buy none without the above Trade-Mark and the label, as shown in cut. The 
United States Courts have decided this label to be exclusively ours. No one else can 
use it. 

No Battery, whether of Prism or Disque form, is genuine without both label and 
Trade-Mark. 

The Genuine Leclanché Prism and Disque Cells are made only by us. 


a= =3B THE LECLANCHE BATTERY CO, 








Gonda (formerly Prism) Battery, Complete. 
See that above label is on every jor 





UNION SQUARE YOTEL, 


AND HOTEL DAM, 
HEADQUARTERS : 


Telehone, Telegraph ard Electric Light People, 
A. J. DAM & SON, Proprietors, 
Union Square, cor. 15th Street, New York. 


CONNOLLY BROS., 


Patent Attorneys 


AND SOLICITORS, 
Pittsburgh, Pa.; 
PHILADELPHIA, PA., 

Mutual Life Ins, Building, 10th and Chestnut Sts. ; 
WASHINGTON, D. C., 
CORNER 6th AND F STREETS. 


Electrical Cases a Specialty. 











149 West 18th Street, New York. 
Gtandard . Pilectrical ; Works, 
TELEGRAPH AND TELEPHONE APPARATUS, 


Hotel and House Annunciators, Burglar Alarms, 
CALL BELLS, “POST’S” MAGNETO BELLS, 


PINS and BRACKETS, BATTERIES, Xc., &c. 


IRON, STEEL and HARD-DRAWN COPPER WIRE, Delivered at Lowest Prices, 
[S- ESTIMATES FURNISHED, SEND FOR OATALOGUES AND PRICES, 23 
Cincinnati, Ohio, U. S. A, 
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BATTERY’ 


THE ONLY RELIABLE CLOSED-CIRCUIT BATTERY IN EXISTENCE. 


After thirty years’ experimenting with other batteries, The 
Gamewell Fire Alarm Telegraph Co. adopted it as their standard. 


OrrFice or THE GAMEWELL Frre ALARM TELEGRAPH Co., 
4 Barciay St., New York Ciry. 


Tue SouTHERN Exectric Co., BALTIMORE, 
tlemen ; 
4 eu sservice. After thirty years’ experience we unhesitating- 
endorse it as the best form of 5 iy Battery ever devised. 
General Superintendent Gameweli Filce & Fire Alarm "Telegraph Co. 


THE SOUTHERN ELECTRIC C0., 


Warerooms, Hoen Building, cor.North and Lexington Sts.; 
Works, cor. Constitution and Monument Sts., 


THE MORRISON 


Gravity Battery 








New York, August 14th, 1885. 
>. 


D 

:—We have adopted the “* MORRISON GRAVITY 
*as the Standard Fire Alarm Battery for this com- 
ours very truly, ¢ GAMEWELL, 


Manufactured only by 


BALTIMORE, MD. 





Electric Light. 
HENRY C. REES. 


730 Sansom St., Philadelphia, Pa., 
Undertakes the Furnishing and Erection o° 
Electric Light Plants of every system. 

Incandescent Wiring and Repairs to Dyna. 
mos and Lamps a specialty 
Fstimates furnished on application. 


Subscribe 


FOR THE 


ELECTRICAL REVIEW. 


——_~>_——__ 
If you care for COMPLETE and RELI- 
ABLE electrical information, the Po” 
trated ELECTRICAL REVIEW, 
Park Row, New York City, is” 
THE PAPER FOR YOU. 
Price, $3.00 per year. 











Particular attention paid to the wonderful advance 
in Electric Lighting. 


The Bergmany ‘Telephone’ Battery. 


THE BEST 


Open - Circuit Battery 


IN THE MAREET. 


Superior to the Leclanché 
& all others for Lng nd 
Work, Annunciators. 
glar Alarms, Gas Lighting, 
etc., etc., in short for ail 
kinds of Open cir circuit work. 


PRICE, (complete) $1.00. 


Liberal Discount to deal- 
ers and large consumers. 








mM for Circular and 
Price List. 


¢BERGMANN & COMPANY, 
Hlectrical Works, 
992, 294, 296, 298 Ave. B, New York, N. Y. 








REMINGTON 


Standard Type-Writer. 


= Ask for Particulars Regarding the Use of the Rem- 
. ington 'lype-Writer in Receiving Messages. 


WYCKOFF, SEAMANS & BENEDICT, **NewVorn:”” 








Disque Leclanché Battery 


A SAVING OF TWO-THIRDS OF THE 
COST OF TRANSMITTER BATTERIES. 


The particular attention of telephone companies 
is called to the great economy involved in the use 
of * DISQUE ” over any other form of Leclanche 
Battery; its present low cost being such that, in 
quantity, the Complete Disque Cell is furnished for 
|) the price of a sing’e pair of prisms, while instead 
_ge, of requiring renewal once every four to six months, 
m| the Disque Porous Cup does first class transmitter 
|, and bell work for from 18 to 30 months. 

The renewal of the porous cup costs but little 
more than half the price for prisms. 

A number of the largest telephone companies in 

the United States have already availed themselves 
of this plain advantage, and are using our Disque 
Battery exclusively. 
# As tothe many other forms of Sal Ammoniac- 
Carbon-Zinc,“ Open Circuit,” and “ Telephone Bat- 
teries,” it is quite apparent that their only 
advantage existed while high prices were charged for Disque Leclanché 
Battery. Now that the Disque, which is the foundation Sal Ammoniac 
Battery, and the best of any or all, has also become the cheapest, there can be 
no question as to the entire economy of its use above all others. 


DIS QUE 
LECLANGHE 











> PRICES = 
BATTERY COMPLETE, $1.00 / ZINC, WITH CONNECTOR, $ .10 
POROUS CUP 3 AL AMM 08 
CLASS SAR, - - COMPLETE Moet, SEALED, 1.20 


LARGE DISCOUNTS TO TELEPHONE EXCHANGES AND THE TRADE, 


All Disque Leclanche Batteries furnished by us are war- 
ranted to be in every particular the same original and 
genuine article which has during the past ten yeare 
become thoroughly well known as the best of all Open 
Circuit Batteries. 


J.H. BUNNELL & Coa., 
Nos. 106 & 108 LIBERTY STREET, NEW YORK. 


SEND FOR OUR LATEST L ARGE ILLU STRATED CATALOGUE, NO. 7, OF JULY, 1885. 





SCHUYLER ELECTRIC LIGHT CO. 


MANUFACTURERS OF 


DYNAMO JWACHINES AND J,AMPS 











FOR INCANDESCENT AND ARC LICHTINC. 


Hi 


4. 


WIGFORD .Wrp.ct, 





The most perfect system of Arc 
and Incandescent lighting. 

Entire freedom from hissing and 
flickering in our Are Lights, and 
long life and great brilliancy in our 
Incandescent Lights. 

Dynamo Machines with perfect 
automatic regulation, reliable and 
efficient. 

Prices moderate. 

Estimates made for lighting from 
Central Stations or for isolated 

' plants. 

Illustrated circulars sent upon 

application. 


ADDRESS, 


SCHUYLER ELECTRIC LIGHT COMPANY. HARIFORD, CONN. 


NEW YORK OFFICE, 


44 BROADWAY. 





12 BLECTRICAL REVIHW. 


[September 12, 1885 








WESTERN ELECTRIC COMPANY'S ELECTRIC LIGHTING APPARATUS 









Every requisite for the most 
perfect system of Electric Light- 
ing, at prices which insure a 
profitable investment to the pur- 
chaser. 


ADDRESS, 


estemm Electric Company, 


CHICAGO OR NEW YORK, 


MANUFACTURERS OF AND DEALERS IN ALL EINDS OF 


Electrical Apparatus «« Supplies. 





SS 


EAA "OH 





“Little Giant” Battery. 


UNEQUALED FOR 


CAS LICHTING, BURCLAR ALARM, TELE- 
PHONE, ELECTRIC BELL, ANNUNCIATOR 
AND CLOCK WORK, 


Crany Service to which an Open-Circuit Battery can be Applied. 
‘s mii 

Cannot be destroyed by short circuit. Carbons practically inde- 
structible, as they can be renewed by simply washing in pure water. 
Great saving in number of cells required as compared with any Open- 
Circuit Battery now in use. Can be sealed if desired. Try it and be 
convinced. 

PRICE, $1.25 PER CEL. 


LIBERAL Discount TO DEALERS AND LARGE CONSUMERS. 





RHODE ISLAND TELEPHONE AND ELECTRIC CO. 





PROVIDENCH, R. I. 
P. O. BOX, 1197. 











S Wy - : 
It 1883. tor . - : . 
Correspondence Sclicited from Inventors or others desiring to Patent or Introduce Electrical Novelties of Merit, 





THE GRAND RAPIDS 


Electric Light and Power Comy, 


Sole Manufacturers of the 


THOMAS ELECTRIC LIGHTING APPARATUS. 


EFully Protected by Patents. 


The THOMAS ARC LAMP is the Simplest, Surest and Most Effect- 
ive Arc Lamp now cxtant. It possesses all the advantages cof the 
best Lamps in use, and is less complicated than any. It cuts OUT 
AND IN automatically. Adapted and made to fit the current of 
any style of generator. 

The THOMAS INCANDESCENT SYSTEM, by means of which 
incandescent lamps can be opcrated on the same circuit with are 
lamps cconomically and with perfect safety. This system has becn 
in successful operation for nearly two ycars at Grand Rapids, Mich., 
and is now being extensively introduced throughout the country. 

For particulars In regard to any of the above apparatus, address the above company at 
CRAND RAPIDS, MICH. 





Dorsett’s WNDERGROUND CONDUIT SYSTEM. 





N 
SS 


Electrical Insulator, Water Gas and Sewage Proof! 








Yoda aes, 
N N 

N N 
N \ 
N N 
N N 





Absorbs no Moisture! Frost Cannot Affect It! 


CRUSHING STRAIN, 5,500 LBS. PER SQUARE INCH—GOVERNMENT TEST. 


A Complete, Comprehensive System of Conduits for Electric Light, Telegraph, Telephone and Private Wires and Cables for Rental Purposes, 


The 24-inch ducts in this Conduit are leased to different companies, which may then occupy them 
with such wires and cables as they may adopt. New wires may be introduced or old one replaced 
through these ducts between the man-holes as shown in the cut. - 

An experience of six years for Underground Drainage has shown the superiority of this material as 
a resistant of moisture, and its consequent immunity from damage by frost. It has been in use for 


electrical purposes the past winter in the solidly frozen streets of Chicago without injury ; is the system 
used by that city, giving perfect, unbounded satisfaction, and is now being introduced into the cities of 
St. Louis, Cincinnati and Detroit. The whole body of the Conduit is a thoroughly reliable insulator, 
= alike by acids and alkalies. ‘The cheapest and most perfect Conduit in the market 
to-day. 


(= CORRESPONDENCE SOLICITED. -=! 


D. H. DORSETT, Proprietor, No. 61 '!'La Salle Street, Chicago, Ill, 














rn, 














Se — 12, — 





BHLECTRICAL REVIEHW. 


13 








ROYCE & MAREAN, 


DEALERS IN 


ELECTRICAL APPARATUS, 
Telegraph and Telephone Supplies, 


No. 1408 Penna, Avenue, 
WASHINGTON, D.C. 


H. M. RAYNOR, 


No.25 BOND ST., 

NEW YORK. 

Established 
1859. 


pp. Willard's Tiotel, 














FOR 
ALL PURPOSES, 
WHOLESALE AND RETAIL. 


JARVIS ENGINEERING (0., 


BOSTON, MASS., 
Contractors for 
COMPLETE STEAM OUTFITS for Electric 
Lighting Stations, 


steel Boilers with Jarvis Furnaces to burn cheap fuels, 
ARMINGTON & SIMS’ ENGINES, ETC. 
SEND FOR CIRCULARS. 











AMERICAN BELL TELEPHONE (0. 


*t@ 95 MILK STREET, BOSTON, MASS. c-* 


This Company owns the Letters Patent granted 
to Alexander Graham Bell, March 7th, 1876, No. 174,- 
465, and January 30, 1877, No. 186,787. 

The transmission of Speech by all known forms 
of Electric Speaking Telephones infringes the right | 
secured to this Company by the above patents, and 








T 











“OTTO” cot’. 


OVER 10,000 IN USE. 
Started Instantly by a Match, 
‘When Stopped all ; Dagens Ceases. 


Works without 
boiler, steam, coal, 
ashes or attend- 
ance. Successfully 
adapted instead of 
steam power in all 
industries and of- 
fers special advan- 
tages for running 
_ ae Sent — 

‘or Telegra; 
| ana Sdesbens as well as an Lighter Fattett . 
Built in Sizes of 1,2, 4, 7,10, 15.426 ind. H. P. 





renders each individual user of telephones, not fur- ‘SCHLEICHER, SCHUMM & CO. 


N. E. cor. 33d & Walnut, Phila, ‘ 


nished by it or its licensecs, responsible for such | Branch Office; 214 Randolph Street, Chicago. 


unlawful use, and all the consequences thereof, and 


SHEPARD’S [es0-] CELEBRATED 
SCREW CUTTING FOOT LATHE. 


Foot and Power Lathes, 
Drill Presses, Scrolls, Saw 
Attachments, Chucks, Man- 
drels, Twist Drills, Dogs, Cal- 
pers, &c. Send for cata- 
logue of outfits for amateurs 
or artisans. Address, 


H. L, SHEPARD, Agt., 
134 &. SECOND STREET, CINCINNATI, O. 


liable to snit therefor. 


neandescent Lamps, 


From 8 to 150 C. P. (Battery Lamps from 





1-2 to 8 C. P.) made je in large quan- 





tities at short notice. 


ADDRESS, 


SUN ELECTRIC LIGHT CO., 


WOBURN, MASS. 


















WORK SHOPS 


WITHOUT STEAM POWER @ aes 
BY USING OUTFITS OF 


Barnes’ Pat. Foot-Power 


machinery can compete with 
to am power. Sold on trial. 
Metal and wood workers 
send for “ee Illustrated catalogue free. 
W. F. & JNO. BARNES CO., 
Address No. pad Main St. Rockford, Hl. 





Telegraph and Electrical 


Medical Batteries, PPLIE! odels, Expert- 

mental Work, and fine brass costings, Send for 

cat, palogue Cc. & BRO. Cincinnati, 0, 
it is important to us that you mention this paper. 





THE THOMSON-HOUSTON ELECTRIC CO. 


Principal Office, 131 Devonshire St., Boston, Mass., 
FURNISHES THE 
ONLY PERFECT AUTOMATIC, SELF-REGULATING SYS- 
TEM OF ELECTRIC ARC-LIGHTING IN THE WORLD. 
In all desirable qualities of ELecrrio Aro Liguts the THOMSON-HOUSTON SYSTEM 
The Lights are superior in color and steadiness, and the entire apparatus is 
more economical, efficient and safe, more easily managed, and less liable to derangement thar 


has no equal. 


any other. 


THE THOMSON-HOUSTON ELECTRIC CO. was awarded the First Prize for the 
best system of arc lighting, and the dest Are Lamp, at the Cincinnati Industrial Exposition 


of 1883. 


The Thomson-Houston System has been awarded superiority in all the competitive tests 


to whichit has been subjected. NEW ILLUSTRATED PAMPHLET will be« 


esnt on application. 


Hannis-Con.iss 


minimum of cost of repairs. 





ELECTRIC LIGHT COMPANIES TAKE Ni 


apted for all purposes where continuous service at uniform speed is required and at the 


STEAM ENGINE 


BUILT BY 


WILLIAM A. HARRIS, 
PROVIDENCE, R. I. 


From 10 to 2000 Horse Power, with Harris’s Im- 
provements, These Engines are of 


UNEXCELLED WORKMANSHIP, 


and are known the world over as the 


MOST wre STEAM EN- 
E BUILT. 
TICE. They are especially ad- 








New Taneve Buckeye Automatic Cur-Orr Encines. 


In Use Over 80 





SALES 
Geo. A. BARNARD, 70 Astor House, N. Y., 
and 53 Mason Building, Boston, Mass. 


These Engines are the combined result of long experience 
with automatic cut-off regulation and most careful revision 
of all details. 
and continuous dut 
Highest attainable 
superior regulation guaran 
Cut-off Engines. 12 to 100 H. 
eas aSPECIA 

to a Steam Engine Construction and performance, 
= free by mail, dress 


AGENTS: 
D. 


Send for a copy of Engineers’ and Steam Users’ Manual by J. W. Hill, M. E. Price, $1.25. 





AUTOMATIC 


cuT-oFF ENGINE 


Embodying a New 
System of Regulation. 


THE GOVERNOR 
WEIGHS THE LOAD. 


Send for 
e/r_ularF J 


25 to 1,000 H. P. 


They are designed and constructed for heavy 
at medium or high rotative speeds. 
tconomy in Steam Consumption and 
ed. Self-Contained Automatic 

. for driving Dynamo Machines 
.TY.—Illustrated ‘Circulars wit 





various data as 


BUCKEYE ENGINE C0., Salem, 0. 


L. DAVIS, 34 S. Canal St., Chicago, Ill. 
and ROBINSON & CAREY, St. Paul, Minn. 


General 





James Leffel’s & 


IMPROVED 


WATER WHEEL. 


Made by JAMES LEFFEL & CO. 


Agents. 
S. L. HCLT & CO., 
67 Sudbury St., Boston, Mass, 
W. M. ALLAIRE, 
61 Liberty St., New York. 


Kingsland,Jackson&Co 
+0So., Canal St., Chicago, 211. 





















— PA. 


WE CHALLENCE THE WORLD 
on_ good _reeniation. Only Engine’ which 
ABSOLUTELY HOLDS to constant speed 
under all changes of load, an indispensable 
feature for Electric Lighting. 











The “OLD RELIABLE” with Improvements, making it the Most 
Perfect Turbine now in use, comprising the Largest and the 
Smallest Wheels under both the Highest and Lowest Heads in 
this country. Specially adapted for running Electric Dynamos on ac- 
count of the great steadiness of its motion. Our new Pocket Wheel 
Book sent free. Address 


JAMES LEFFEL & CoO., 
Springfield, Ohio, - anp - 110 Liberty St., New York. 


[Please mention this paper when your write to us.] 


Poole & Hunt's Leffel Wurbine Water Wheel. 


Made of Best Materials and in the Best Style of Workmanship. 


MACHINE-MOLDED MILL GEARING, 


From 1 to 20 feet diameter, of any desired face or pitch, molded 
by our own special machinery. 


SHAFTING, PULLEYS AND HANGERS 


Of the latest and most improved designs. 


Transmission Machinery 


A SPECIALTY. 
2” Special attention given to Heavy Gearing. Shipping facilities the best in all directions. 


POOLE & HUNT, Baltimore, Md. | 

















Flectric Light Globes, 


Manufactured by 


NEW ENGl ENGLAND GLASS WorKS, BOSTON, MASS. 


— (fend for Price Tist. 


VICTOR 
Turbine Water Wheel. 


The attention of Electric Companies is called to this celebrated water 

















, wheel as particularly adapted to their use, on account of its remarkably steady 


motion, high speed and great efficiency, and large capacity for its 
diameter, being double the power of most wheels of same diameter. It 
is used by a number of the leading electric companies with great satisfaction. In the 
economical use of water it is without an equal, producing the highest per cent. of useful 
os guaranteed, 


SEND FOR CATALOGUE AND PARTICULARS. 


STILWELL * BIERCE MFC. CO., 


DAYTON, OHIO. 


(Please Mention this Paper.) 
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TRIPLEX INSULATED 


Wire and Rubber Co, 


lity 
Sia 


ON ALL CLASSES OF 


aaLectric “Aires 


AND 


CABLES. 
Address, 159 FRONT S7., New York City, 

















Brownie & Co., 


DETROIT, MICH. 


DEALERS IN 


Cedar Telegraph Poles 


MANUFACTURERS OF 


Cross Arms, Pins and Brackets, 


CAK AND LOCUST PINS, 


BROWNLEE’S CONCAV:D BRACKET. 





(Patent applied for ) 


| No.67 STEWART STREET, 


DETROIT ELECTRICAL WORKS. 


Send for Catalogue. | 


Aneta ena Works 





MANUFACTURERS OF 


Patent Finished Insulated 


Electric Wires, 


TELEPHONE AND ELECTRIC CORDAGE, 


ELECTRIC LIGHT WIRE 
MAGNET WIRE. 


PATENT RUBBER COVERED WIRE, OFFICE AND 
ANNUNCIATOR WIRE, LEAD-ENCASED W WIRE 
ANTI-INDUCTION AERIAL AND UNDER- 
GROUND CABLES ETC., ETC. 


OFFICE AND FACTORY: 


PROVIDENCE, R. I. 
EUGENE F. PHILLIPS, President. 
W. H. SAWYER, Secretary and Electrician 





WW Ile 


Otk Ding and Brackets 


OF OUR OWN MANUFACTURE, 


TELEPHONE SWITCHBOARDS, 
ELECTRIC BELLS, 
MEDICAL BATTERIES, 


AND A FULL SUPPLY OF 


‘Covered Wises and Elesivic Sunde 


ALWAYS ON HAND. 
Send for Catalogue. 


Cor. 7th and Woodbridge Strects, 
DETROIT, MICH. 





AL GOLBuURSe pa 


= Downe Electric fa dines, 


tehb urd, 


Mass 















eq' 


“STANDARD.” 


No Battery Required. 


$4, $6, 


We make a specialty of the manufacture of these bell s for 
Telephone Companies, and after an experience of many ye ars 
our facilities for the prompt execution of lasso orders are un 


ualed. 
Close attention given to furnishing samples for special orders 


VIADUCT MANUFACTURING CO. 


OF BALISTIBDCORS 
A. GQ. DAVIS, President. 
Ofiice, North-West Corner Charles and German Streets, 


ELECTRICAL GOODS OF EYERY DESCRIPTION. 


Telephone, Telegraph, Electric Light, Fire Alarm 
and District Telegraph Supplies. 
SEBND FOR ItTUSTRATED CATALOGU SBZB. 


and upwards, according to style desired 
Discount on large lots. 


A. B. PROAL, Secy. & Treas. 





BUNSEN BATTERY ZINCS; MEDI- 


Electric Bells a. 


82 Bank St. - - - = = = Waterbury, aan 


ZINCS 








LECLANCHE ZINCS, with thumb 
screw or patent spring connections, 
from pure spelter, and well amal- 
gamated. 


CAL BATTERY ZINCS; ZINC 
PLATES, &c. 

















BURCLAR ALARM SPRINGS, 
A new and reliable spring, with rubbing contacts, 
— n fad c “¥ sed circuits. 


ion. Batteries & Supplies. 
The Conn, iti goa & Electric Co,, 





oy h and Electrical 


Medical patie PPLII odels, Experi- 
mental Work, and fine brass castings. Sen = 
catalogue C. E. soe ONES & BR RO. Cincinnati, O 

It is important to us on this paper. 





PHOSPHOR-BRONZE 


TELEPHONE WIRE, 
Ineulated and Bare. 





sa 
4 G Yoafihor- Bionge. 
ComLines High Electrical Conductivit ty, and Resist- 
ance to Corrosion with panes and Tenacity. 


Standard Sizes, 16, 17, and io, stuos’ Gauge. 


ADDRESS ; 


The Fhoophor-Bronze Smelting Ct, (limited, 


* 612 ARCH ST., PHILADELPHIA, PA. 
Owners - of - the - United - States - Phosphor-Bronze - Patents. 
Sole Manufacturers of Phosphor-Bronge in the United States. 





Mayo Eugctric Mrs. Co. 


160 Portland St., Boston, Mass. 


CONTRACTS MADE FOR 


Arc & Incandescent Plants 


Of the most Improved Description. 


CONTRACTORS FOR WIRING, ETC. 


Estimates Cheerfully & Promptly Furnished. 





THE BISHOP CUTTA-PERCHA CO., 


All the @ 





420 to 426 East 25th St., N. Y., 


Have improved machinery and increased facil‘ties for making 


Submarine, Subterranean and Aerial Cables. 


We guarantee our productions 


TO BE SUPERIOR TO ANY IMPORTED, 
and to sell at prices which will rgnder importation unnecessary. 


UTTA-PERCHA insulated cables made in this 


country have been manufactured at our works. 
All kinds of Insulated Wires at the Lowest Prices. 


PURE GUTTA-PERCHA FCR ALL PURPOSES. 
W. W. MARKS, Supt. 


HENRY A. REED, Sec’y. 





THe CALLENDER 


= Insulated Wires and Cables 


O<{ For OVERHEAD, UNDERGROUND and SUBMARINE PURPOSES, Do 


Further Information on Application. 


THE ELECTRICAL SUPPLY CO. 


175 & 177 LAKE STREET, CHICAGO. 








PERIMENTAL Sama 
ones&Bro. | 
WORK srrshhivy. Glance ae rene 





GHORGE 


PATENT ELECTRIC LIGHT ENGINES. 





J. FRITZ’S 





These cuts represent my Patent Single and Double Elec- 
tric Light Engines, built Ay go ially to run Llectric Lights. 

Of the Single Engines 
horse-power. Of the Double Engines I m ake 3 sizes /V iz. 
and 25 horse-power. 

These Engines take up very little space, therefore, are very 
desirable and convenient where roomis valuable. With thead- 
vantage of many years’ practical experience, I have perfected 
an engine to meet the universal demand for small power. Tbe 
engines are fitted up with Patent Self-Adjusting Piston Packing, 
Steel Piston Rods,Gun Metal Boxes and Babbitted Bearings. Tbe 
working parts are first-class in every respect. Every engine 
guaranteed to give satisfaction. 

The folowing Mississippi River Steamboats use my Engines to 
run their Electric Lights; 


make 5 sizes, viz. :4, 6, 8 


HENRY LOURY. PORT EADS, M. M. MICHAEL. 
NORTON. OAKLAND. CALHOUN. 
JACK FROST. NATCHEZ, J. C. CHAPMAN. 


CENTRAL IRON WORKS, 








Also — acturer of Steam Engines, Doctors, Pumps, Shafting, 


Pulleys, Hangers, and Mac hinery in general, 


2022 to 2028 S. THIRD ST., ST. LOUIS, MO, 


(SEND FOR DESCRIPTIVE Price List.) 


, 10 ann 12 
15, 20 





‘Lowest Prices 


FOR 


BELLS, 


E. W. HAZAZER, 
88 Murray St., N. Y. 


ALFRED F. MOORE, 


MANUFACTURER OF 


Insulated Wire, 


For Telephone, Telegraph and Electric Light. 


OFFICE, LINE, 
AND 


ANNUNCIATOR WIRE, 
Magnet Wire and Flexible Cordage, 


200 & 202 N. THIRD ST., 

















PHILADELPHIA, PA. 











LI 


( 





Tw 
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| ELECTRIC MFG. Co. 


Troy, N. YW. 


MAKERS STANDARD 
ELECTRICAL 
al INSTRUMENTS, 


Resistance Collis, 
» &e. 





sr-earatal WORK 





Calvanometers, 


a Switch 





Ss, Keys, 
| BAILEY COMBINATION SET, 
PRATT’S SPEED INDICATOR, &c. 





These carbons een made of the 
T ATERIALS, 
~g~' machinery, of any 
hardness, and can be 
used in all makes of Electric Lamps. 
The regular sizes, 12 inches long, run from 4 inch 


SEND FOR CATALOGUE. 


ELECTRIC MFG. CO., P.0,Box 80, TROY, N.Y. 


STAR IRON TOWER CoO. 
Manufacturers of the 
Oo’Beirne Patent 


TOWERS 3° MAST ARMS 


Electric ITsighting, 
and Publishers of the 


AMERICAN ELECTRICAL DIRECTORY 


Fort Wayne, Indiana. 


CARBONS 


FOR ARC LIGHTING. 


Only Manufacturers using Natural Gas, 
. thus securing 
Uniformity, Durability & Superior Light. 


PITTSBURGH CARBON CO. lim'd, 


PITTSBURCH, PA. 


and with the latest Ms 
required degree o 


to 1 inch diameter, *varying b sixteenths. 
Special LENGTHS and SIZES to Order. 

‘A large and complete stock always on hand. 

The want of a high order of battery plate has 
long been felt. Those wishing such would do well 
to use the 

BOULTON PLATES. 

Special attention is given to the <2... of 
all sizes to order. 

Price Lists and full information furnished on 


ap i; 
so Exclusive Agents of the celebrated 


AUSTRIAN Cored CARBON 
for the United States. 


Bounton CARBON WORKS, 


Foot of Wilson Avenue, 
CLEVELAND, OHIO. 


Telephone Stocks 


-—AND— 


Chicago Local Stocks & Bonds 
BOUGHT AND SOLD 


On Commission by the Undersigned. 


Ss. G@. In YNCH, 
144 La Salle St., Chicago (formerly Lynch & Banta). 

















THE WALLAC 


DIA BD CARBONS, 


The ELECTRICAL SUPPLy CO.,17 Dey St, New York. 





And 175 and 177 LAKE STREET, CHICAGO, 


STANDARD UNDERGROUND CABLE COM’Y, 


Manufacturers of 
WV A MmLITS’SsS PATA T 


Telegraph, Telephone and Electric Light 


me CA BLES, —_ 
LEAD COVERED WIRE FOR INSIDE USE, PRoor acainst Dampyess. 
No. 128 Pearl St., New York City. {ot2tanteea.} No. 88 Fourth Ave., Pittsburgh, Pa. 


Consolidated Electric Light Co., 


Owning and Operating the 


ste raat MAN PATENTS. 
NSO 


EXBOUTIVE OFFICES: | PHILADELPHIA OFFICE: 


Mutual Life Building, 905 Walnut Place, 








NEW YORK. 
\\ CHARLES H. BANES, HUGH R. GARDEN 
President. Vice President. 


INCANDESCENT LIGHTING. 


ESTIMATES FURNISHED for the Thomson - Houston 
System of Are Lighting. 


CHICAGO, RAILWAY TELEGRAPH SUPPLY GO, sno. 


Manufacturers of 


> Telepraph Instruments & Supplies. <- 


Our Shop is now Fully equipped for Turning Out all kinds of 


SUPPLIES, and in any Quantities. Special or Experi- 
mental Work promptly done. We can furnish FROM OUR STOC 
Telegraph and Telephone Wires, Telegraph Instruments and Supplies, Electric Light Supplies, 


Battery Materials and Batteries Complete, Electric Gas Lighting Apparatus, 
Electric Bells, Telephone Supplies, &c. 


TWO oF OUR LEADING SPECIALTIES ane MAGNETO BELLS 4x) ANNUNCIATORS, 


ADDRES 


RAILWAY TELEGRAPH SUPPLY CO., 
UNION and FULTON STS., CEXICAGO. 








ELECTRICAL 





PLEASE MENTION THIS PAPER, 


HENRY B. LYTLE. CEO. L. BEETLE. FRANK B. KNICHT. 


LYTLE = COMPANY, 


15 CORTLANDT STREET, NEW YORE. 


MANUFACTURERS’ ACCENTS. 


Electrical Supplies and Apparatus 


OF EVERY DESCRIPTION. 
—_~<_—_—- 


LICENSEES 


TELEGRAPHIC TIME COMPANY 


Wisconsin, Minnesota and Kansas. 
Information Furnished Upon Application. 


THE LA RUE — KEY. 


Pronounced by all users the 


Most Perfect Key 


EVER DEVISED. 





Price, $2.50. 


No Side Motion, No Sticking, No ‘“‘ Wabbling,” No Retractile Spring, 
No Trunnions, the Least Number of Wearing Parts 
of any Key Manufactured. 


STEEL LEVER AND VERY BEST WORKMANSHIP THROUGHOUT. 


the Western Union, Baltimore & Ohio, and Postal Telegraph Companies, 





ABSOLUTELY 


The most severe tests b 
and the flattering recommendations received from superintendents, managers and operators, justly en- 
tile the LA RUE KEY to the superior merits claimed for it. 

A circular with full particulars upon application. 


LYTLE & CO., Sole Agents, 45 Cortlandt St,, X. ¥. 


B. TROFTFPPF,, 
MODEL and Send for Circulars, The Cheapest House in the Trade for 
XPERIMENTA CEJones&B0 ELECTRIc BELLS, 
CINCINNATI, 0. RUHMKORFF SPARK COILS. 
WORK orichhity, Meveain ais vu — 285 Atlantic Avenue, Brooklyn, L. I. 








THE 


United States Electrie Lighting Co. 


SOLE MANUFACTURERS OF 


WESTON 
DYNAMO MACHINES 


FOR BOTH 


Are and Incandescent Lighting and Electroplating. 
WESTON + ARC + LAMPS, 


Weston Incandescent Lamps, 
ELECTRIC MOTORS, AUTOMATIC REGULATORS, 


Fixtures, Fittings, &c. 


WESTON SYSTEMS oF 
Are and Incandescent Lighting 


ARE SUPERIOR TO ALL OTHERS IN 


THE 


EFFICIENCY, SAFETY, RELIABILITY Ano 
Perfection « Automatic Regulation. 





Full information with prices and Estimates furnished upon application. 


General Office, 59 & 61 Liberty St., New York. 
Chicago Office, 185 LA SALLE STXEET. 
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TELEGRAPHIC TIME COMPANY, 


14 & 15 TEMPLE COURT, 5 BEEKMAN ST. | 


NEW YTorntk. 








OWNERS OF PATENTS COVERING THE ONLY COMPLETE 
ELECTRIC TIME SYSTEM, WHICH HAS BEEN SUCCESS- 
FULLY OPERATED ON AN EXTENSIVE SCALE, 

IN THE WORLD. 


| 


T= Comapent, recently 4 og has acquired all the Patents and Contracts 

of the TIME TELEGRAPH COMPANY and alarge number of valuable and | 
entirely new base patents covering Electro-Mechanical Clocks and Synchronizing 
Devices, Two years of service in New York, Boston, Providence and other large 
New England Cities have demonstrated the perfect reliability of this System. 
Highest testimonials at the Philadelphia Electrical Exposition and from Elec- 
trical Experts and practical Clock Manufacturers and Dealers, also from 
ac got who are using the System in 20 of the prominent cities of the 
Unite tates. 


TERRITORIAL RIGHTS FOR SALE UPON LIBERAL TERMS. CORRESPON- 
DENCE SOLICITED IN RELATION TO THE INTRODUCTION OF THE 
BUSINESS INTO PORTIONS OF THE UNITED STATES FOR 
WHICH LICENSES HAVE NOT BEEN GRANTED, 


DAY'S Kerite Insulated 


WIRES AND CABLES 


For Telephone, Telegraph and Electric Light Use 
and Electrical Circuits Generally, 


The reliability and durability of Kerite Insulation is unsurpassed, as has been 
proven by years of experience. All rubber and gutta-percha compounds are very 
short-lived when placed either in the air or underground, and the supposed new 
insulating materials now being presented tu the public, are most of them old 
and discarded experimental products, The present high standard and uniform 
quality of Kerite is the result of 30 years’ experience. 

The attention of TELEPHONE MANAGERS is especially asked to our ANTI- 
INDUCTION TELEPHONE CABLES, they ‘ng the most practical and 
durable in the market. 


TELEGRAPH, TELEPHONE and ELECTRIC LIGHT Wires, for either SUBMA- 
RINE or UNDERGROUND work a specialty. Estimates for complete systems 
of underground wires and conduits will be furnished on application. 


AUSTIN G. DAY, Sole Manufacturer, 


CLARK B. HOTCHKISS, Gen’l Agent, 
retshtttth ne 120 BROADWAY, NEW YORK. 


Ca THE BEST IS THE CHEAPEST. rot) 
The Brush-Swan Electric Light Co. of New England. 


W. L. STRONG, President. Cc. P. WHITNEY, Secretary. 
A. D. JUILLIARD, Vice-President. R. W. ABORN, Treasurer, 
JOHN B. POWELL, General Manager. 


REMOVED TO Nos. 204, 206, 208, 210 ELIZABETH ST., NEW YORK. 


WHERE ELECTRICAL APPARATUS FOR ALL THE VARIOUS MODES 
OF LIGHTING AND TRANSMITLING OF POWER ARE IN OPERATION. 


NO OTHER SYSTEM IS AS ECONOMICAL IN INSTALLATION AND MAINTENANCE. 


NO OTHER ELECTRIC LIGHT APPARATUS IS AS DURABLE,— 

THE FIRST MACHINES MADE ARE STILL IN DAILY OPERATION. 
Arc Lights of various Sizes. 
Arc and Incandescent Lights from one Dynamo and Circult. 
Incandescent Lights of various Sizes from Special Dynamo for 


SYSTEM 
comentees: ('""Gcrva: suse tonane. 
Oost of Apparatus Greatly Reduced. Surveys and Estimates Furnished by Experts. | 
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&" This company owns and controls all the Patents for ARC LIGHTING issued to CHAS. F. BRUSH, 
_ of Cleveland, for the New England States, New York, leunsylvania, New Jersey, Delaware, Maryland, 
and the District of Columbia; also the Swan Pateuts fur the.same territory. 





W. F. SWIFT, Secretary. 
W. 3. POSSONS, Asst. Supt. 


J. J. TRACY, Vice-Prest. 
N. S. POSSONS, Supt. 


G. W. STOCKLY, President. 
J. POTTER, Treasurer. 


THE BRUSH ELECTRIC C0., 


The Sole Manufacturers, under all the patents of Charles F. Brush, for Electric Lighting, Storage 
Batteries, Carbons, Electro-Plating Machines, Electric-Motors, &c. 

WE FURNISH the ONLY COMPLETE and PERFECT SYSTEM OF ELECTRIC LIGHTING. 

Machines for Are Lighting, giving lights of 1,200, 2,000, 3,000, 4,000 and up to 100,000 candle power, 
Our No. 8 machine gives 65 lights of 2,000 c. p. with about 45 H. P. ES 

Over twenty different styles of arc lamps, for indoor and outdoor use, and for tower lighting. 


& HTING 
MACHINES<*INCANDESCENT LIG | 
adapted for use with Swan Incandescent lamps. These machines are automatic and do not require the | 
use of zny switches or resistances outside of the machine to govern the current. W ill run any number 
of lamps from one up to the full capacity of the machine, without change of speed and without the use 
of any apparatus outside of the machine. 
Our prices are lower than other makers. < 
Storage Batteries, for Incandescent Lighting and for Electric Motors. Our storage batteries are the 
only practical ones offered in the market. They are especially adapted for situations where lights are 
needed for only four or five hours per day and where it is convenient to use power during the day to store 
up the current. There are thousands of such places where our storage battery must eventually be used. 


CARBONS For ARC LAMPS. 


Our carbons are the purest and best made. We have the largest and most fully equipped carbon factory 
in the world and our prices are very low. 


ELECTRIC MOTORS. 


We have commenced the manufacture of the Brush Electric Motors and shall soon be prepared to fill 
orders for all sizes from one up to forty horse-power. In many locations these are the most economical 
producers of power and will be largely used by Lighting Companies and others where small powers are 
required. 























104 EUCLID AVENUE, 


BLECTRICAL REVIHW. 


| 





| ELECTRIC LIGHT BELT MADE. Agents in all cities. 





ANSONIA BRASS & COPPER C0. 


Manufacturers of 


Pure Electric Copper Wire, 


BARE AND COVERED, OF EVERY DESCRIPTION. 


“ACME” BRONZE TELEGRAPH AND TELEPHONE WIRE. 


Warerooms: 19 & 21 Cliff St., New York. Factories: Ansonia, Conn. 




















HOLMES, BOOTH & HAYDENS, 
Hard-drawn Copper Wire 
For Telegraph and 'Telephone. 

Patent Electric Light Wire, Magnet Wire, 

Patent “K.K.” Copper and Iron Wire, &c. 
Forest City Carbon Mfg. Co. 
NEW YORK, BOSTON AND PHILADELPHIA, wesc tS. 
BRIDGEPORT BRASS CO., 

| BRIDGEPORT, CONN., 

BRASS, COPPER AND GERMAN SILVER 

WIRE ano ROLLING MILLS, 
Bare and Insulated Copper Wire for Electric Conductors a specialty. 
BRIDGEPORT ELECTRIC MFG. CO. 
SOR. [he Armington & Sims 

| AUTOMATIC CUT-OFF ENGINE. 
OO BTALE oP gum 
Over 1 7oo Engines in Use. 


SELLING AGENTS; 


JARVIS ENGINEERING CO., 61 Oliver St., Boston. | T. W. ANDERSON, New Orleans, La. 

POND ENGINEERING CO., St. Louis, Mo. | E. P. HAMPSON & CO., 26 Cortlandt St., New York. 
3. F. RANDALL, Warren, Ohio. TANNER & DELANEY ENGINE CO., Richmond, Va. 
JOHN R. MARKLE, Detroit, Mich. | MORTON, REED & CO., Baltimore, Md. 

ll. B. SMITH MACHINE CO., 925 Market St.,Phil.,Pa. | WM. MINNIGFRODE, Atlanta. Go. 


Shultz Belting Company, 


MANUFACTURERS OF 


SHULTZ PATENT FPULLED LEATHER (BELTING AND [LACE LEATHER. 


Offics and Factory : Cor. Bismarck and Barton Sts., St. Louis, Mo. 


Our Belting is made of leather tanned on the surface only; the interior (which is the fiber and 
strength of the hide) is not tanned, but rawhide fulled and softened by our patented process. Our Belt- 
ing is more pliable, hugs the pulley better, transmits more power than any other, and is the only perfect 
Send for trial belt. 








Telegraph and Electrical 
Medical _ Batteries, PPLIES Ex peri- 


mental Work, and fine brass castings. Send tor 
catalogue C. E. JONES & BRO. Cincinnati, 
it is important to us that you mention this paper. 


THE ELECTRICAL SUPPLY CO. 


JAANUPACTUBEES CW 
| 


Insulated Wire 


OF EVERY DESCRIPTION, 
eS: 
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CAS FIXTURE 
MANUFACTURERS, 


Have added a department for the Manufacture of 
Electroliers and other fixtures adaptable to any 
ezetem of Incandescent Electric Lighting, also Com. 
bination Fixtures for both Gas and Electric Light 

Estimates and designs furnished upon application. 


836 & 838 BROADWAY, 
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ELECTRIC LIGHT, 
TELEPHONE, AND 
TELEGRAPH SUPPLIES. 


+ 17 DEY 8T., NEW YORK. 








THE BRUSH ELECTRIC CoO., 


Clen ‘and, O., U. 8.5 A 





Warehouses NEW YORK. 


* 175 & 117 Lake St.. Chicara. 








